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nPE^HCJIOBHE 

«...ecjm nepecMompemb eotipoc, mo menepu Mozym dumb eudeunymu conudnue 
coodpaotcenun e nonb3y nocmynupoeanun scjjupa." 

/II.ffupaK Nature, Y, 166,1951/ 

umo e (pu3UKe cuumanu nycmomou, ua caMOM dene Hennemcn neKomopou 
cpedou. Ha3oeeM nu mu ee no cmapunnoMy 3(J>upoM" unu Dice donee coepeMennuM cnoeoM 
"eaKyyM", om omozo cymb dena ne Mennemcn..." 

/ff.M.Enoxunnee. "OunococpcKue eonpocu coepeMennou (jnnuiai H3ff.AH CCCP, M., 
1952, c.393./ 

« .. meopuH omnocumenbHocmu Aumumeuna... voice ne odbMcnnem ecex npooneM, 
c6H3aHH.ux c oneMenmapubiMU nacmuifaMU, u umo hvo/cho ucKamb danbiteiiuiux nymeu ..» 
/lOk'asa u reinendepz. MeneecKan Meotcdynapodnan Kompepenifun. 1 956 zJ 

«...I7opoKu coepeMennou meopuu (oneMenmapnux Hacmuif) znydono eu npucyuiu u 
Mozym dumb ucnpaenenu nuuib nymeM coidaniiH noeoii meopuu, (pyndaMenmanbHbiM 
odpa30M omnimaioiueiicH om cyuiecimyioiueu" 

/“Bonpocu coeemcKou nayiaiH3d. AH CCCP, M., 1957, cmp. 6./ «... Ocnoeu 
cyufecmeytoufeu meopuu uyo/cdaiomcH e pemumenbnoM nepecMompe...”, umo coepeMennan 
pennmuHucmcKa'A Keanmoean MexanuKa... cyuiecmeeuno xpoMaem..." 

/Anad. Jl./J.Jlanday. "ITpupoda”, 10.1958,c.21,. Bonpocu (})unoco([)uu", 12,1959, cmp. 

155/ 


«...Tpydnocmu coepeMennou meopemimecKoii (jnnuiai nocnm npunifunuanbnuu 
xapaKinep uMenno nomomy, umo ona onupaemcn na meopuio omnocumenbHocmu - omy 
ocnoenyw (pinunecKyw meopuio, napndy c Keanmoeou MexanuKou" /A.K.Maneee. K 
KpumuKe meopuu oniHocumejibHocmu.. 1960/ 

«B deucmeumenbnocmu dpaMarmmecKoe nonoo/ceuue e (pinime coxpanunocb u do 










namux dueu u UMeuuo nomoMy, nmo I npuunnu peuoMeudaijuw A 3umumeuua "coeepiueuuo 
3a- 6 binib 06 )([>upe u miuozda ue ynoMuuanib o neu". HMeuuo c omoeo MOMeuma "meopim 
(piiiunecKux Henemiu npimyo/cdeua 6 buia pa3eueambcn e cmopouy neyMepeiuibix 
MameMamimecKiix adcmpauifiiu, Muozue neneuiiH cmanu uaianibCH eu "cmpauubiMU" u 
3aeadoHHbmu u next danbiue, meM Gonbwe e 3mou meopuu cmanu uaKannueanibCH 
Hepemenubie npo 6 neMbi" 

"HeonpedeneuHbiMU ocmawmcn, e nacmuocmu cepbe 3 ueuuiue I omu 6 ku, c 6 H 3 auHbie c 
mpaumoeKou 3aKouoMepuocmeu deumcemiH Mamepuanbubix odbeumoe c donbiuuMii 
CKopocniHMU. 3ma odnacmb (pusuuu e nocneduue decnmunemuH cmana oduou U3 eaouueuiuux 
e (puninecuou uayKe u docmuzna maniunenbuhix ycnexoe. OduaKo ycneiuuoMy pa 3 eumwo 
meopuu deumcemiH c donbiuuMU cuopocmHMU jvieiuaem pacnpocmpaueman cpedu cpmuuoe 
ouHwmeuHuaucKaH mpaKmoeKa 3aKouoMepuocmeu dbicmpux dsin/cenuu, sumumeunuaucKoe 
nouuMauue cyiuecmsa <pu3imecKou meopuu. Hwnepecbi (pirmnecuou uayuu uacmoHmenbuo 
mpedyiom zjiydouou Kpumuxu u pemumenbuozo paiodnanemm eceu cucmeMbi 
meopermmecKux 63znndoe 3umumeima u ezo nocnedoeameneu 3umumeuHuamfee e odnacmu 
(pmuuu, a uenpocmo omdenbHbix ux (punocotpcuiix ebicKa 3 bieauuu. HdeanucrmmecKue 
eoiipemm > 3umumeuua u sumumemiauijee 3aeodnm (piviunecuyio meopuio e 6e3bi 
cxodubiu mynuu Poiodnaneuiie peaKifuouuozo sumumeuauaucmea e o 6 nacmu (pimmecuou 
uayuu - odua U3 uaudonee aumyanbubix zadan coeemcuux (pimtuoe u (punococpoe" 

/0u.ioeo(f)CKue eonpocbi coepeMennou (puiiiKU, H.B.Kynienoa (cmp.46), H3d. 
AH CCCP, 1952/ 

Tlonmu ecexi omuM u npueoduMbm iiioice ebicKazbieauuHM yo/ce donee 50 nem [I ]. 
Ohu 6 binu omoopaubi U 3 mhozux ananozunubix dpyzux, umodu nodnepKuymb cmeneub 
HeydoenemeopeHHoemu mhozux eudubix yneubix cno.i/cumueucH e <pu3uue eiue mhozo nem 
ua 3 ad cepbe 3 uou npedupmucuou cumyaifueu. B ceoe epeMH ebicKa 3 bieaum xmu munucb 
ucxodubiM nananoM e npoeedeuuoM aemopoM MuoaonemueM auanu3e cnoz/cueiueiicH e 
(})U3UKe napadoKcanbuou upimicuou cumyaifuu [ 2-25 ], aa/ouiux cpimmecKux meopuu, 
mauux kuk oneumpodunaMUKa, cneijuanbuaH meopuH omuocumenbHocmu (CTO) u odiuan 
meopun omHocumenbHocmu (OTO) - meopuu dneumpoMaanumnux Henemiu, meopuu 
npocmpaHcmea, epeMeuu u mHzomeuuH. KpumuKe CTO u OTO 6 bino nocemueuo voice 
oapoMuoe Konunecmeo pa3nunubix cmameu, khuz, noomo.uy oemauoeuMCH ua auanu3e 
ucxodubix ouiudoHUbix KOHifenifUHx co- epeMeuu! (pmuuu. 

"Cnedyem omMemumb, nmo mhozux uccnedoeameneu mpeeoo/cum eoiepaujeuue k 
" npoudeuuoMy omany”, m.e. k npueuauuio donbiuou ponu Mupoeou cpedbi e 
coomeemcmeywujux MUKpoHeneuuHx... B deucmeumenbuocmu, uayua ue nocmpadaem om 
mozo, nmo 6 ydem, uauoueij, eoccmauoeneua ucmuua. Haodopom, eMecme c danbueumuM 
pa3eumueM uaiuux 3uauuu, uecoMueuuo, ydacmcn ebiucuumb u my npummy, uomopan 
codeucmeoeana ycnexy meopuu A.3uuuimeuua (uecuompu ua ee ocuoeuou ouiudonubiit 
me3uc) 

/TIpoip. T.A.JJededee. B Kuuze. A.Maueeea ”K upumuue meopun omuocumenbHocmu", 
1960./ 

5 

«...Mootcuo uMenib yeepeuuocmb, nmo donoicuhiu ynem Mupoeou cpedbi e npomeKauuu 
coomeemcmeywujux MUKponpoijeccoe no.Moo/cem nuKeudupoeanib mauue Manoeeponmitbie 
ocodeuuocmu ",uoeou (pmuuu", kukumu HennwmcH, uanpimep, "nacmuija - eonua", 
"oneumpou - mom<a", pacnpocmpaueuue ceema e "eai<yy.\te" kuk npedenbuan cuopocmb e 
npupode u up. C dpyzou cmopoubi, neped meopueu dono/cubi omupumbCH u mauue 
eo3MO)/cuocmu (npuuuMan eo euuMauue 63auModeucmeue cpedbi c deuo/cyuiiiMucu e ueu 
uacmuijaMu), uau (pu3imecuoe ucmonKoeauue 3aeucuMocmu Maccbi om cuopocmu, 
odhucueuue 63auMoceH3u juepzuu u Maccbi, nocmpoeuue KnacciKpuKaifuu "oneMeumapubix" 
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nacmuif na noeoii ocnoee u np. 

/TIpo(p. T. A .Jlededee. B kh. Maneeea "K Kpumuxe meopuu omnocumejibHocmu", I960 


1. HTO ELIJIO H3BECTHO O 3AKOHAX 3JIEKTPOMAEHETH3MA. 

OuClIHBaH pOJIb 3aK0H0B 3JieKTpOMarHeTH3Ma B >KH3HH Bcero HCJIOBCHCC'IBa, B CBOe 
BpeMB OcHiiMan iihcbji: «OTKpbrme MaKCBejuiOM b XIX BeKe 3aK0H0B sjieKTpomiHaMHKH 
HBHJIOCb BCJIHHaHLUHM JIOCTH/KCIIHCM BCerO HCJIOBCHCC'IBa. IIo CpaBIIClIHIO C 3THM 
bcjih nail in hm coSbi i hcm 1 OO-jicmaa Boiina b AMepmce b tom ace BeKe 6y/iCT Bbirjumcib 
MeJIKHM npOBHHU,HajIbHbIM npoHCHiecTBHeM» [26]. 

B iiacroHLiiee Bpcvia oSjiacrii npHMeHHMOCTH hcjiobchcctbom 3aKOHOB 
3JieKTpoMaraeTH3Ma CTajin CTOJib rpammoiiibi, hto KaKaa-jinSo paayMiiaa ou,eHKa hx 
CTaHOBHTca y>Ke npocTO HeBbinojiHHMOH. YpaBHemia oj i c K'rpojm 11 a m n k h MaKCBejuia 
c(])opMyjiHpoBaHbi 6ojiee bckr TOMy mnaji (b 1873 r.) h BCJiHHaHinax anani-iMOCTb hx oco6o 
no/iHcpKHBacrcH eme TeM (JiaKTOM, hio BnjiOTb #0 nacroHLiicro BpeMeHH oolhmii biiji 
ypaBHeHHH tj i c Kipoji h 11 a mh k h MaKCBejnia, no cymecTBy, iipaKi HHCCKH iic'mbmciihjich. 

OjHiaKO 3a JblHTCJIbllblH nepHOfl OBJiajICIIMH HCJIGBCHCCIBOM 3aKOHOB 
3JieKTpoMaraeTH3Ma, b 3JicKipojjH iitmiikc HaKonnjiocb orpoMHoe kojihhcctbo paajiHHiibix 
KBKHX-TO He oSbSCHHMbIX, CTpaHHbIX, liapajIOKCajIbllblX 3JieKTpOMaTHHTHbIX HBJICIIHH, 
mhothm H3 KOTopbix jiaacc nano y>Ke coSctbciiiioc Ha3BaHne - napaflOKC yimiiojinpiioii 
HHflyKu,HH, cexpeTbi yiiHiiojiHpnoro jjBHrarcjia, napanoxc TpaHC(])opMaTopa, napanoxc 
repHHra, napanoKCbi pejibCT- poHHbix jiBHrarejicii h t.ji. h T.n. Ho 3 to TOJibKO, Moaoio Tax 
CKa3aTb, pyKOTBopHbie CTpaHHbie OJiCKipoManimiibic hbjiciimh, Koropbic Smjih o6Hapy>KeHbi 
b pe3yjibTaTe ^carcjibiiocrH caMoro HCJiOBCKa, Mcacny TeM KaK OKpyacaiomaa Hac npnpona 
npeiiojHiocHJia h iiponojiacacr iipciiomiocmb HaM eme 6ojiee CTpaHHbie h eme 6ojiee 
HenoHBTHbie jiji a Hac OJiciapoMariim iibic hbjiciiiih, nopoti ynuBiircjibiibic, 3aBopaacHBaioiime 
h naace, b HexoTopbix cjiynaax, CTpaniHbie xbjiciimh h (J)eHOMeHbi, iipupojja KOTopbix 
ocracrca jpm Hac, iiOHCMy-ro, npocTO 'larajiOHiioii h bo mhotom iiciioiibhioh. H oco6chho 
CHJ ibHO oco3HaHHe CBoero nojiHoro occchjimh nepcn 3aKOHaMH npnpoflbi npouBJiaeTca y 
HCJiOBCKa Torfla, Korjm oh caM, KaK roBopmca, Ha cbocii mKype npoHyBCi Bycr sto hbjiciihc, 
OKa3aBmHCb cjiynaHHbiM cbiuictcjicm ero. 

L Iro ace npejjcraBJiaior co6oh nojioSiibic CTpaHHbie npupomibic OJiCKipoManimiibic 
KBJieHHB, Iipupojiy KOTopbix MbI eme He 3HaeM? KoIICHIIO, KOMy «IIOCHaC'UIHBHJIOCb», eCJIH 
MO/KIIO TaK Bbipa3HTbCK, yBHJICIb KaKOC-JIIlSo TaKOe HBJICIIHC lipupojlbl, TO BIICHaiJIClIHC 0 
HeM ocTaeTca y nejiOBeKa hhoh pa3 Ha bcio acH3Hb. H He 

npocTO ocracrcH, a hcjiobck vkmbct c sthm BoenoMHHaHHeM bcio cboio acH3Hb, 
nocTOKHHO iiOMiia, hio b OKpyacaiouieii ero iipupojic ecTb eme hto-to Taxoe, Kaxan-TO 
iicooy3mai 11 lax crpamnan cnjia, nepc/i KOTopoii Bee acHBoe Ha 3eMJie noxa aocojiioriio 

OCCCHJIbllO. O TBKHX HBJICIIHUX MOVKIIO lOBOpHIb MHOTO H OHClIb MOJITO, npHHHMaK BO 
BHHMaHHe, HIO HJIHTCJIbllOC BpCMH BBTOp CaM JIHHIIO 3aHHMajICK Cneil,HajIbHbIM H3y L ICIIHCM 
3thx hbj ic 11 iiii, 6yjiy L iH npcnccnarcjiCM ceKii,HH HJIO TTHA5I, a 3aTeM 3aM. rciiepajibiioro 
nnpcKiopa ChShpckoto HayHiio-HcaicnoBarcjibCKoro U,eHTpa Ail (ChSHHIJ, Ail) npn 
Tomckom iiojiiitcxiiiihcckom HHCTHiyre. HanpnMep, omio H3 tbkhx CTpaHHbix 


3JieKTpOMarHHTHbIX MBJICIIIIII OnHCaHO IIII/KC. 

1978 2 . (aezvcm). ropu Sanadnozo KaeKa3a. Jjrynna in 5 uejioeeK 

^KypiiaJI onnn 

cnvcKajiacb c eevtuunu u ocmanoeunacb na HOHJies na ebicome 3900 

«1 exHHKa —• ' r - - 

Mojio a eacH» Mempoe. B najianiKe ece voice cnanu. 

ni 10 «V’ "Odim U3 oueeudijee npocnyjicH om cmpanHoeo oipyujeHUH, umo Kmo- 

/7/^y mo nponuK e najicwwy. Bncynye zonoey 113 MeuiKa oh 3aMep. Ha ebicome 1 
Mempa wibiJi HpKo-o/ce.vnbiu map pa3MepoM c meHHUCHbiu mhh. Bdpyz map 
Hbipuyji emi3 u uchc 3 e cnajibHOM MemKe moeapuufa. PasOa.icH duKuu KpuK. CeemmpuucH 
mapuK ebicKomui 113 MeiuKa u nanaji xodumb Had ocmajibHUMU cnajibHbmu MeiuKaMU, 
CKpbieancb no o’lepedu mo e oOho.m, mo e dpyzoM 113 hux. Kozda map npon/cez u mou MemoK, 



ecnoMunaem oneeudeij, h nonyecmeoean adcKyto 6ojib, cjioeno Mem jiczjju necKOJibKO 
ceapoHHbix annapamoe, u nomepm co3Hanue. Tlpudn e ceon, yeudeji ece mom o/ce jtcemribiu 
map, Komopuu codmodaa mojibKo eMy uzeecmnyw onepednocmb, nponuKaji e MeiuKu u 
Kaotcdoe maKoe noceu{emte ebi3bieano omnaHHHbiu HenejioeenecKuu i<pui< u U3 mena nenoeena 
ebipbieajicn kvcok Maca, e nenomopbix cnynaax do nocmeu. Tax noemopmocb necKOJibKO pa3. 
Kozda e nnmuu urn mecmou pa3 oneeudeij npoucmecmeua npumeji e co3Hanue, mapa e 
najianiKe voice ne obino. Oh ne moz nomeeejiumb hozou ujiu pvkou. Teno zopeno kuk onaz it oh 
cmea nomepm coinanae." 

B dojibHuife y nocmpadaeiuezo nacnumajiu 7 pan. 3mo 6 m mi ne oo/cozu: npocmo kvcku 
Mbuuif, ebipeaHHbie, mno Ha3bieaemca "c mhcom", do nocmeu. To o/ce 6ujio u y dpyzux. A 
odnozo U3 nnmu nenoeen map y6un, hozmochcho om mozo, mno ezo Memon jieoicaji na 
pe3unoeoM Mampace u 6biJi mojiiipoean om 3eMJiu. Hu paduocmamjuto, hu napadunu, hu 
ajibnenmmoKu mapoeaa mojihuh ne mponyjia. Bxodnue omeepcmuH e Meiunax 6buiu ne 
dojibiue menmicHozo mh l ui, a panbi docmuzanu pa3Mepoe 15-18 cm. 

Mro 3 to 6wjio? Ta caMaa oSbimiaa mapoBaa mojihhji «IHM», o Koropon mm MHoro 
CJiMinajiH h MHoro roBopHM? Ho yac chhihkom pau,HOHajibHO h jioi hmiio ee iiOBcaciiHC h 
npocMaipHBac'ica aaace xaicaa-TO aBHaa ucjicnanpaBJicmiocib ^chcibhh. CKopee Bcero 
MOaCHO npH3HaTb B lIOBCaCHHM flaHHOH IHM KBKyiO-TO He nOHaTHyiO aJIB Hac H /KCC'IOKyiO 
pa3yMHOCTb. 

3mo nenemie demajibno mynana Mocnoecnan rpynna AH u eo epeMH ecmpemi c odmm 
U3 rnienoe omoii rpynnu B.H. OoMenno, Mne 6bui noKa3an ceumep odnozo U3 nocmpadaemux 
oneeudijee 3mux mpazunecKux codumuu. Ceumep 6bui U3 mepcmu u e paiione nonca y uezo 
Obino Hbioicotceno omeepcmue duaMempoM 5-6 cm. Omeepcmue 6buio aeno ehio/co/ceuo, man 
nan npan omeepcmuH ceudemejibcmeoeajiu o mennoeoM eo3deucmeuu na Mamepuaji ceumepa, 
ho odo/cuz npaee 6uji ydueumejibno KaKUM-mo momdM. JJjw uMumaifuii nenenuH na dpyzoii 
cmopone ceumepa uccnedoeamejimiu 6biJiu ehuicoiceubi pa3Hbmu meecmnuMU hum 
cnocooaMU (zaeoeou, wia3MeHHOu zopennou, Jia3epubiM jivhom u m.d.) dpyzue omeepcmua, ho 
nimezo noxooicezo nojiymimb ne ydajiocb. Bo ecex cjiynaax eo3deucmeue menjia na Mamepuan 
ceumepa mepcnib ecnynueaemca u ebio/cez ue nonynaemcn manuM vice monnuM. Mu ne 
3HaeM eipe, KaKan npupoda j/nozo miuo xieKinpoMaziiumuozo nenenua, mu ne inaeM 
KaKUMU nojwMU 6ujio ocymecmejieHo eo3deucmeue, mu He juaeu eipe u npupody caMozo 
ceemmpezocn uiapuKa. B nacmnocmu, MocKoecnan Komuccuh npuiuna k eueody, mno 
jma HIM nooCnne He nennemcn npupodnuM mi.ienueM, a npedcmaejwem codou 
onpedejieHHOZO euda ynpaejiaeMUU loud anoMcuibHozo odbenma muna HJIO u eMy 
nododHbix aHOMOJibHbix odbenmoe. 

Kto to CKa>KCT, hto 3to cjiHHiKOM CTpaHHbiH HenoHaTHbiH cjiyMaH h H3 Hero CLIiC He 
cjicayeT aejiaxb bbiboa o KaicoM-To pa3yMHOM noBcaciiHH aamioil IHM. Ha a sthx 
H eBepyiomHx MoacHO npHBecTH ucjibiil paa apyinx aHajiorHHHbix ace cayaacB, onHcaHHbix 
apyraMH aBTopaMH. Ho aynme npHBecTH oiiHcaiiHC noaoSnoro ace CJiynaa, Koiopbiil MHe 
yaaaocb ycjibimaib caMOMy jihhiio ot acHBoro OHCBnaua, KOToporo a c SoabuiHM 
npHCTpacTHeM onpaniHBaji, xoraa 6bui b 3KcneaHH,HH b KaHceiBC HanajibHHKa 
3KcneaHU,HOHHoro OTpaaa ot CmSmpckoio nay mho- HCCJicaoBaiejibCKOio U,eHTpa AH b 
nepBOMaiicKOM paiiOHe r. Achho Tomckoh oSaacTH. 

06 )inoM Henemiu paccKa3an Mne oacnyoicuea/ouiuu nomozo doeepun compvdmiK 
Mujiuifuu nocema nepeoMaucKuu, kuk oh, dydymi eiue lUKOJibHUKOM, c zpynnou pedant (mpu 
napm u dee deeyiuKu) eudeotcajiu U3 iukojiu u nodeo/cami k Mocmy nepe3 Mecnmyw penny. 3a 
30-50 m. do Mocma ohu yeudejiu, kuk 113 nod nezo eunemejia apnaa HIMpa3MepoM c hOjioko 
u nonemena e ux cmopony naecmpeny um. fleenomai MOMenmajibno c KpunoMu Opocumicb 
nponb, a mpu napun c comum oneeudife.u ocmanucb na Mecme, mnodbi 
npodeMOHcmpupoeanib, kuk zoeopunibca, ceoio xpadpocnib no onmoiueHmo k mpycaueuM 
deenoHKaM. HIM nodjiemem k oduoMy U3 napneu u cdenana necKOJibKO eunmoe nad zojioeou 
na ebicome 1-2m . 3ameM nepeMecmmacb k dpyzoMy napmo u noemopwia me o/ce dein/cemiH 
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Had ezo zonoeou, a 3ameM mo otce caMoe cdenana u Had zonoeou mpenibezo napnn. Tlocne 
omozo HIM nojiemena e cmopouy jviocma u cnoea cnpnmanacb nod mm. HecMompn na mo, 
mno codumue omo npomoiujio docmamoHHO daeno, enenamneuue om omozo neneuun 
coxpaHUJiocb y nezo na eao otcmub. 

noBC^ciiHC flaHHOH IHM npocTO TpyflHO y>Ke Ha3BaTb jiHiueHHbiM xaxofi-TC jiothxh. B 
oxcHCCTBcmibix h 3apy6e>KHbix nySjiMKaiiMxx hmcctch orpoMHoe kojihhcctbo oimcaHHH 
oSbiHHbix npHpoflHbix LLIM, xapaxTep noBCueiiMa KOTopbix ociacica jpm Hac xoTb h 
CT paHHbIM H HenOHSTHblM, HO He B03HHKaeT COMHeHHH B HI /JCHCTBHTCJIbllO lipupOIHIOM 

npoHCxo/K^ciiHC. Kax npHpo^a, Tax h ^HHaMHxa hx hbh/XCiimh Tax>xe oc i aioi CH jpm Hac noxa 
HenOHBTHblMH, HO pa3yMHbIM HX IIOBC/JCIIHC y>Xe He Ha30BeiHb. OflHaXO, H3 OrpOMHOrO 
xojiHnecTBa HH(f)opMaii,HH 06 oobimibix iipupoiuibix LLIM, Bee >xe hmcctch yace nociaiomio 
Sojlbiuoe KOJIHHCCTBO TaXHX COoSmeHHH, XOTOpbie 3aCTaBJHHOT Hac npeiHIOJIO/XMIb, HTO 
nouooiibic ruia3MeHHbie bbho OJiCKipoManiHiiioio npoMCxo/XneiiHa oopaaoBaiiHa MoryT 
6biTb h H,ejieHanpaBJieHHO ynpaBjiaeMbiMH. Ho sto TeMa y>xe oiTicjibiioro o6cy/KjjciiHH H3 
oSnacTH Tax Ha3biBaeMbix Heono3HaHHbix aHOMajibHbix oSbcktob THna HJIO h 
eonyTCTByiomHx eMy (|ih3hhcckhx hbjiciihh. H3 stoh oGjitcth hbjiciihh .ucHCTBmcjibno 
HMCCTCfl HOCiaiOHIIOC XOJIHHeCTBO pa3JIHHHbIX COoSlHClIHH 06 HCn0JIb30BaHHH IIJia3MOHflHbIX 
o6pa36BaHHH, noxoacHX Ha oobimibic IHM, b xanecTBe xaxnx- to boiwob, HanpHMep, jjjih 
npenBapHicjibiioio oSaicuoBaiiHx MecTa noca^xn HJIO hjih xaxHx-jinSo hhwx 

HCCJieflOBaHHH HJIH UCHCTBHH. Ho SblJIH CJiyMBH Iia€)J[IOTICIIIIH 3THX CTpaHHbIX 06pa30BaHHH H 
B XaXOM-TO BBTOHOMHOM HJIH I CJIbllOM (J)yHXH,HOHHpOBaHHH, BHe 3aBHCHMOCTH OT 6JIH30CTH 

HJIO. 

Hanpimep, cnyuau na pexe Ypane, Kozda pudaK na Jiodne, 3aKomue ceow 
eenepwoio pudanxy, edpyz yeuden, kuk no pene edem, kuk eMy noKa3anocb, 
Momopojuiep c eKmoneHuou (papou. Kozda omom «Momopojuiep» nodbexan 
dma/ce, mo pniduK yeuden, mno 3mo ne Momoponnep, a KUKoe-mo iuapoo6pa3Hoe 
ceemmueecH o6pa3oeamie pa3MepoM c (papy nemeno Had eodou na ebicome 1 m. 
3mo ceemmueecH odpaioeauue e eude cpapbi nodnemeno k nodne c pudaxoM, ocmameunocb 
e 20-25 m. om nezo it 3ameM cmano Mednenno odnemanib nodxy no OKpyn/cnocmu. Kozda 
ydueneHHbiu hiukum emmamie pudax cman eune3amb u3-nod mewna, Kyda oh 3ane3 dbino 
voice d:iH omdbixa, mo ceemmqee o6pa3oeamie co 3HanumenbHou cKopocmbio noMnanocb 
danbiue no pexe. Cxopocnib ydanenun smozo nna3MeHHOzo odpa3oeamin 6bina cmonb 
ebicoKa, mno pudax nodyMan, mno mno in map odmsamenbHO epeo/cemcH e xpymou depez, zde 
pei<a denaem noeopom, u 63opeemcH. VlomnoMy oh nonnocmbio 6bine3 u3-nod mewna it cman 
nadmodanib 3a nonemoM uiapa cm on. Odnaxo cmpamoe nna3MeHHoe odpa3oeamie neped 
KpymbiM depezoM cdenano nnaenuu pa3eopom u donzo cute dbino eudno ezo nonem Had 
pexou. 

Ho HToSbl OU,eHHTb, HaCXOJIbXO HenOHBTHbl H ipaiUIHOBlIbl MoryT 6bITb HOJJoSlIblC 
CTpaHHbie lunnMOHjHibic 3JiexTpoMarHHTHbie oopaaoBanioi, mo>xho npHBecTH eme ojjhii 
xopoiuo BajjOKyMCiiiHpoBamibiH cjiynaii. OopaiHie BiiHManMC, xax nocjie xoHTaxTa c 
HenoHBTHbiM npupo/HibiM hbjiciihcm Ha bcio >XH3Hb mciihctch iichxojioihh y nejiOBexa. 
II h c b m 0 6buio HanncaHO aBTopoM b U,eHTpajibHyio Komhcchio no aHOMajibHbiM hbjichhum 
CCCP. 

" 3mo npomouiJio e nanane wohh 1980 zoda e MapuucKou ACCP hu Ky muepciWM 
noeopome, zde cne3 c MauiUHbi, man kuk nado dbino examb do Cepnypa. JJo jmozo men 
HenpepbieHbiu do mdb, cunbHbiu. Ilonymnux nycnibix MaiuuH He dbino. 

rde-mo oKono 23 nacoe nodyn cunbHbiu eemep, uaznano immce.ibix myn meMuozo 
Heeina, dame Mpamiozo neeina. H mym 3aceepKanu Monmiu, jazpeMen zpoM. Monmiu e 
dyiaianbuoM CMbiene peanu uedo Ha KycKU. HeomudaiiHo upau my mi nanan meMuentb u e 
eude Kamu nuK/umii/icH euu3. L Iepes HeKomopoe epeun jma Kanin nanana ceemuinbcn 
po3oebiM ceemoM, 11 yeenimueambcn e pa3Mepe, onto dbino y.me ouono nacy hohu. H eom 
OHa yeenuHunacb do duaMempa no npuMoii Mempoe 100-140. ipeem mymi dbin 





KpacHoeamo-po3oeoeo u noneMy-mo deucmeoean na Menu yznemaioipe. Onem ydueuncn u 
c non mica cmonji nenodeumno. Oznenubiu map deuzancn e3ad u eneped, mchh.ich ezo 
ommeHOK u eom oh ecman. A eemep 6bui cunbHbiu c nopueaMU, u dame 3mo He 
meeeubHyjio map. Xomen dbino nodoumu no dim.me u Kunymb e map KaMem, ho 
6jiazopa3yMue odepmano eeepx. Paccmonnue do Mena dbino 240-300 m. Ho eom oh 
nodaunyjicH dnume, xomn eemep dyn donoeou, u ocmaiioeiuiCH omimb. H mym noneMy- 
mo h uenyzajiCH, dame nponomen, u Mite nodyManocb, how mchh mynawm nacKeo3b. Ho 
eom no odnoMy, no necKonbKO cpa3y nananu ebimmueambcn ManenbKue mapuKU c 
ipymdojibHbiu mhh, Komopbie ompbieancb, nemejiu e pasnbie cmoponu, ho ommyda 
jiemejiu ecmpemibie mojihuu u chokouho enueanucb u ucnenanu e 3 hiom mape. 
noemeneHHO eee ymuxjio, u domdb mo.me. C paeeeemoM map dnednen u dnednen u npu 
hojihom paeeeeme pacmann. YmpoM yexaji doMOU. 

nocmoHHHO dyMaw 06 3moM. Boimo mho, how ecnib mym lazadKa Odpajoeaemeecn 
none OKono mapa, da u caM map npumnzueanucb i< 3moMy Meemy, nomopoe censano, 
eoiMomno, c KaKUM-nudydb none3HbiM ucKonaeMbm. Bosmowho, mno-mo u 3a6bin 
Hanucamb e demannx. Be.ienue 6bino na ebieome 10-15 m. Hanumume MHe omeem. (1984 
z.. 676080, z.Tbinda. AxiypcKou o6n., yn. 17-zo Cbe3da BJIKCM 8 , k.w. 21, HdbiKoe 
Banenmun Adbffipe- doeim.) " 

TaKHM o6pa30M, c ojhoh cTopoHbi HMeeM «BejiHHaHinee jocTHacemie HejioBenecTBa 
- 3HaMeHHTbie ypaBHeHHH ojieKrpojHHaMHKH MaKCBeima», a c jpyron CTopoHbi - 
aScoJUOTHaa SecnoMomHOCTb nepej CTpaHHbiMH TJieKTpoMarHHTHbiMH ace abjichhamh 
OKpywcaioineii Hac npiipojbi. IIpHHeM, HauiH He 'Hianna 3aK0H0B 3JieKrpoMarHeTH3Ma 
oicpyacaiomcM Hac peajibHOH jeMCiBmcjibiiocTH Ha noBepKy OKaabiBaioica HacTOJibKO 
rny6oKHMH, hto npn cjiynaHHOH Bcipcne c hhmh hcjiobck npocTO jeneHeeT ot KaKoro-TO 
acHBOTHoro CTpaxa h naSjuojacT sto hbjiciihc Kaic KaKoe-TO iiciioihiiiioc nyjo npHpojbi, 
HcnbiTbiBaa npn 3tom rjiySonaHHiKH iichxojioihhcckmh CTpecc. 

B neM ace jeno!? Hto ace eme oneHb BaacHoro Mbi He 3HaeM o 3aK0Hax 
3JieKTpoMaraeTH3Ma? floHCMy CTOJib CTpaHHbiMH KaacyTca jjih Hac npnpojHbie 
3JieKTpoMarHHTHbie HBJieHHH? Ecjih Harnn npeaciaBJiciiHa o aaKOiiax 3JieiapoMarHeTH3Ma 
^eHCTBHTejibHO He nojiHbie, to hto hmciiiio eme npHHu,HnHajibHO BaacHoe ynyixicno b Hauinx 
npeaciaBJicnHax 06 3thx aaiconax? A Mcacjy TeM, b nacToaixicc Bpevia ojicktpohh i itmh Ka 
MaxcBejuia, coraacHO 0(f)HH,HajibH0H nayKC, cimac'ica (|)ynjaMCirroM Been coBpeMeHHOH 
(J)H3HKH. 

Ho ecJiH b iiamiix coBpeMeHHbix npejCTaBJieHHa o 3aKOHax 3JieKTpoMarHeTH3Ma 

jeHCTBHTeJibHO hto-to ynymeHO, to 3to ynymeHHe 6bmo cjeJiaHO, OHeBHjHO, jih6o eme 
jo MaKCBeJiJia, hjih bo BpeMeHa MaKCHeJiJia h MoaceT 6biTb jaace_caMHM 

MaKCBejiJioM! 

Ho ctoht jih yiipcKai b MaxcBejuia, ecjiH oh caM jihhho b CBoe Bpevia otkpbito 
npH3HaBaji, hto iiojiyHcmiaa hm CHCTeMa ypaBHeHHH sjieKTpojHHaMHKH He aBJiaeTca iiojiiioh 
[ 27 ]. Ccfiwac HaBepHO Majio kto 3HaeT, hto nanncaB cboh 3HaMeHHTbie ypaBiieiiHH 
3JieKTpojHHaMHKH MaxcBejui oSnapyacHJi, hto b othx ypaBiieiiHax hcio-io He xBaTaeT. 
MaKCBejui nncaji (a cnejOBaTejibHO, npejynpeacjaji!), hto noJiyneHHaH hm CHCTeMa 
ypaBHeHHH He HBJineTCH noJiHoii, hto OHa He npHMeHHMa, b nacTHOCTH, ^jjih CJiynan He 
3aMKHyTbIX TOKOB, OTpe3KOB TOKa (H OCoSeHHO JJ1H OJHHOHHbIX 3apHJOB). Ho 
HenoHaTHbie no cboch npnpoje IUapoBbie Mojihhh, HanpnMep, icaic pa3 h npejCTaBjunoT 
co6oh jih6o ojHHOHHbie jBHacyuiHeca tjicktphhcckhc aapajbi, jih6o ciycTKH 3apajOB. 
npnneM, Harne BOoSpaaccnnc b Sojibhich CTeneHH nopaacaeT hmciiiio CTpaHHOCTb hx Kaicoro- 
TO JJIHTCJIbllOlO aBTOHOMHOTO CyUICCTBOBailHH H (j)yHKH,HOHHpOBaHHa. CjICJOBarCJIbllO, 
BnjiOTb jo nacroHUicro BpeMeHH Harnn iipcjcraBJiciiHH o aaiconax 3JieKTpoMaraeTH3Ma 
jeHCTBHTeJIbHO 6bIJIH H OCTaiOTCfl OrpaHHHeHHbIMH. HMeHHO nOOTOMy, OMCBHJIIO, MHOTHe 
npoaBJieHHa IUM h jpyrax nojoSiibix ace npnpojHbix ojicKipoManiHi iibix mbjiciihh ktik pa3 
h OKaibiBaiorca jjib Hac CTpaHHbiMH, aarajomibiMH h jaace CTpaniHbiMH. 


http://www.e-puzzle.ru 








2.HTO CTAJIO H3BECTHO O 3AKOHAX 3JIEKTPOMArHETH3MA. 

BbiBO/i ypaBHeHHH MaKCBemia ocHOBbiBajica, b ochobhom, Ha MiioroHHCJicmibix 
3KcnepHMeHTajibHbix HcaicjiOBaiiMHx cpapa^ea h Ha ero ncxomibix KOHpemmax peajibHOCTH 
cymecTBOBaHHa y ^BHacymeroca 3JicKipHHCCKoro 3ap>ma MaraHTHoro nojia, a TaK>Ke 
peajibHOCTH CyLHCCTBOBailMH MarHHTHOH CHJIOBOH JIHHHH H MarHHTHbIX B3aHM0JICHCTBHM 
TOKOB (KOHKpeTHO BBJieHHB lIOHCpCHIIOlO MarHHTHOrO B3aHMOfleHCTBHB TOKOb). PeajIbHOCTb 
cymecTBOBaHHa MarHHTHoro nojia b npocTpaHCTBe okojio sjickipHHCCkoro TOKa .aokTnano 
Oapa,iee\i 3kciicpnMcm ajibiio b ero MiioroHHCJicinibix naSjno^ciiHax pa3JiHHHbix hbjiciihh 
M arHHTHoro B3aHMO#eiiCTBHa h Aaace ncnocpcjiCTBcmibiM naSjno^ciiHCM caMHx «CHJiOBbix 
jihhhh MarHHTHoro nojia» c noMombio acejie3Hbix onHJioK. B6jih3h jiioSoio HCTOMiiHKa 
MarHHTHoro nojia, KaK npmiaTO cm m a r b b HacToamee BpeMa, acejie3Hbie oiihjikh o6pa3yiOT 
narjiamiyio CTpyKTypy nojia, hcm, Bpojjc 6bi, jjoKaabiBacica neiiCTBnTCJibiiaa peajibHOCTb ero 
cymecTBOBaHHa. Ho noJiyneHHbix b to BpeMH Oapa/jeeM riccnepHMeHTajibHbix (|)aKi ob, 
OHeBH/jHO, 6biJio Bee ace eme He/mcTaTOHHO, ecjin b ypaBHeHHax MaKCBeJiJia, Hee TaKH, 
'lero-xo eme He XBaTajio. He Majiyio OTpHH,aTejibHyio pojib b sjieKipojjHiiaMHKC cbirpajio h 
anpnopHoe flonymeHne caMoro MaxcBejuia o npHMeHHMOCTH k 3JieKTpHHecKOMy nojiro 
3apaaoB TeopeMbi OcTporpaacKoro-Taycca He TOJibKO b CTaTHKe, b coctohhhh noKon 
3JieKTpHHeCKHX 3apfl/IOB, HO H B /JHHaMHKe npH HX /1BH/KCHHH. 3tHMH rpySbIMH 
flonymeHHBMH, KOTopbie CTajin cjicjictbhcm iicjioc'ia'iOHiioc'i H 3KcnepHMeHTajibHbix (|)akT0B, 
3JieKTpoflHHaMHKa, xax (|)H3HMCCKaH nayka, nepecTajia cymecTBOBaTb, Tax KaK 6bma 
no/iMcnciia npocTO omioii aScipaKinoii sjicKipociaiHKOM, b KOTopoii sjicKipociaiHHCCKHe 
BaaHMOjiCHC'iBHa booSlhc He aaBHcai ot jjbh/KCiihh aapajjOB. A hto6bi a6cTparraaa 
3JieKTpocTaTHKa Bee ace eooTBeTCTBOBajia jrciiCTBmcjibiiocTii, ee jronojniHjni (JmpMajibHoii 
flecjjopMHpoBaHHOH MarHHTOflHHaMHKoii, cymecTByiomeH caMoeioaicjibiio ot 
3JieKTpocTaTHKH h jronojnnuomcii ee. 

OjjiiaKO bo BpeMeHa MaKCBejuia Sbuin H3BecTHbi yace h jrpyrac skcncpriMcmajibiibic 
(JjaKTbi h noflxoflbi. B nacTHOCTH AMnepoM [ 28 ], Ha ochobc nojiyicmibix hm 
3KcnepHMeHTajibHbix (jiakiOB, 6buia BbuiBHiiyia npaMO npoTHBonojioacHaa KoiiHenHiia, 
hto HHKaKoro ocoSoro MarHHTHoro nojia h MarHHTHbix CHJioBbix jihhhh b npnpo/ie 
peajibHO BooSuie He cymecTByeT h Bee HOBbie oSHapyacHBaeMbie 3<])<])eKTbi h hbjichhh 
npH /JBHsKOHHH 3apa/IOB CBH3aHbI npOCTO C /IHHaMHHeCKHMH CBOHCTBaMH 
TJieKTpHaecKHX nojieH mix iaparou. To ecTb, 3JicK'ipociaiHHCCKHC BaanMOjiciiciBHa h 
aBJieHHa He ocTaiorca ncii3McnnbiMii npn jjBHacciiHH aapoaoB, icaic 3 to cimajin paHee h 
npoaojiacaioi CHHiaib h b nacToamcc BpeMa (cjicuctbmc rHnoTe3bi MakCBCJiJia), a 
H3MeH3K)TCa TaKHM o6pa30M, HTO flJIS OlIHCailHH HX BOoSlHC He ipcSyCICH BBOflHTb KaKHe-TO 
MarHHTHbie nojia h MaraHTHbie BaanMOjiciiciBna. IIoTTOMy b c|)opMvvie AMnepa ajih 
"MarHHTHoro" B3aHMO/jeHCTBHa /iBHacymuxca 3apa/ioB HHKaKoro "MarHHTHoro" nojia 
He BBO/jHJiocb, a yKa3biBajiacb TOJibKO cxopocTb .zmHaceHHa BBaHMOjrciiCTByioiimx aapajjOB. 
KpoMe Toro, AMnepoM 6buio skcncpnMcm ajibiio ycTaHOBJieHO, hto KpoMe nonepcmibix chji 
"M arHHTHoro" BaanMOjiciiciBna imn/Kymnxca aapajjOB (cnjia BaanMOjiciiciBHa HanpaBJieHa 
iicpiiciunikyjiapiio TOKy), cymecTByiOT eme h npojjojibiibic "MaraHTHbie" chjim 
B 3aHMOfleHCTBH» (ViaHMOJICHCTBUC TOKOB no OflHOH npaMOH BJJOJIb nanpaBJICHHH 3THX 
tokob) [ 29 ]. B cbohx (fiopMyjiax cHJiOBoro BiaHMOjrciiCTBMH sjicmciitob TOKa iioimna 
MarHHTHoro nojia AMnep BOo6me He Hcnojib30Baji. IIosTOMy KOHn,enn,HH AMnepa »bho He 
BnHCbiBajiHCb b npHMeHeHHbiii MaKCBejuiOM m arc Main h cc k m ii (J)opMajiH3M Banned 
ypaBHeHHH icpc3 3JiekrpiiHCCkHC h MaraHTHbie nojia. Bo3MoacHO nosTOMy, MaKCBejui He 
CMor nonaib cymecTBa npemioacennii AMnepa KaK no MaraHTHOMy nojuo, Tax h no 
npoflOJibHoii MaraHTHoii CHJie, Mcacay TeM KaK b 3thx npeflJioaceHHax 6bm 3ajioaceH 

rjiySoKHH CMbieji, pacKpbiBaiomHH npiiMiiiibi orpaHHneHHOCTH nojiyicmioii 
MaKCBejuiOM CHCTeMbi ypaBHeHHH 3Jickipo ji h 11 a m h k h . AMnepoM eme b CBoe Bpevia 6buio 
BbicKa3aHO yjjHBHicjibno npo3opjiHBoe BbicKa3biBaHHe, KOTopoe raacHJio, «Hio ecjin b 



3JieKTpOflHHaMHKe He OTKaaaTbCfl OT 1101IHIMH «MarHHT», TO B .uaJIbllCHLHCM 3TO rp03HT 
HeHMOBepHOH nyTaHHH,eH b TeopHH...». H TOJibKO b nacToamcc BpeMa, ociiOBbiBaacb Ha 
o6meM aHajiH3e TCopcTH L iceknx h 3KcnepHMeHTajibHbix (j)axTOB [ 30,31 ], y/tacrca y6canrbca 
b nojiHOH cnpaBcaJiHBOC'iH npcayupc/KaciiHH AMnepa. KpoMe peajibHO cymccTByiouicro y 
noxoaipero 3apa.ua sjiexTpHHecxoro noaa, HHKaKoro cnerpiajibHoro "MaraHTHoro nojia" y 
ABHacyme- 1 roca sjiexTpHnecxoro 3apa.ua ucHCTBm cjibiio He noaBJiaeTca. 3to to ace caMoe 
3JieKTpHnecKoe none 3apaua, ho yace iicckojibko u c c|) o p m m p o b a iii i o c h H3MeHeHHoe 
(H3BecTHbie 3(l)(|)CKibi 3aiia3UbiBaiomnx noTeHu,HajiOB!) 3 a chct ero UBHaceHHa b cpcue 
(})H3HHecKoro BaKyyMa. CjicuoBarcjibiio, b hcxouhbix (|m3n L icckMx npeunocbuixax 
3JieKTpoflHHaMHKH MakCBCJiJia fleHCTBHTejibHO ObiJiH 3ajioaceHbi oiipcucjicmibic aaBCuoiwo 
OHiHSoHHbie HCxoaiibie KOHu,enu,HH. Mak'CBCJiJi OKa3ajica aajioaciiHkOM ycTaHOBHBHiHxca clhc 
ho Hero h xiaacc npn HeM ohihSohhbix o6lhhx hcxouhbix npeaciaBJiciiHH 0 3aKOHax 
3JieKTpHHecTBa h MarHeTH3Ma. KpoMe Toro, anpHopHbie uonymciiMa HeH3MeHHOCTH 
CHJiOBoro KyaoHOBCKoro 3J[CkipHMCCkoro B3aHMOfleHCTBHa Mcacay flBHacymHMHca 3apauaMH 
TpeSoBajiH iiojiiioio OTKa3a ot nocTyaaTa kohchhocth ckopocth pacnpocTpaHeHHa CBeTa h 
cyniecTBOBaHHa 3(|)(|)CkiOB 3aiia3UbiBaioiunx noTeHH,HajiOB y uBHacymnxca 3apauoB, hio 
npaMO i ipoiHBopcH hi yace ochobhmm (l)ynuaMcm ajibiibiM KOHH,enn,HaM coBpeMeHHOH 
(}3H3 hkh. HanpnMep, coraacHO iiouoSiibix aScipakiiibix uoiiymciiMH, ajiexTpHHecxoe 
B3aHMOfleHCTBHe Mcacay u b h ac y hih m m c a 3apauaMH ocTaeTca HeH3MeHHbiM ziaacc npn 
CKopocTa CBeTa, xorua 3JiexTpHnecxHe nojia 3apauoB 3 a cneT hx uecj)opMaii,HH yace BOoSme 
He MoryT BBaHMOHcnciBOBaib upyr c upyroM. 3aTo, c upyroii cTopoHbi, 3(|x|)ckTbi 
B3aHMOfleHCTBHa flBHacymHxca aapauoB Bbinyacaciibi 6buiH xojiHnecTBeHHO kOMiicncnpoBai b 
BBCUCIIHCM (|)OpMaj[bllbIX, peajibHO He CymeCTByiOmHX, "MarHHTHblx" B3aHMOUCHCTBHM. H 
Bee 3th c|)opMaj[bi[bic uonymciiHa 0Ka3ajincb ecTecTBeHHbiM cjicuctbmcm 01 paiiHwcimocTH 
HexoflHbix nanajibiibix npcaciaBJiciiHH xax 0 CBOHCTBax noxoameroca h uBHacymeroca 
3JieKTpHHecKoro 3apaua, TaK h ero nojiax. 

B HexoflHbix ypaBHeHHax MaxcBejuia uchctbhi cjibiio mci o-io eme He xBaTaao h e 
n03T0My OHH SblJIH He npHMeHHMbl K He 3aMKHyTbIM TOKaM H OTpe3KaM TOKa. 

Ho npaKTHnecKaa nco6xounMOCTb rpcSoBajia ot (J)H3hkob pemeHHa aauan He TOJibKO 
UJia 3aMKHyTbix tokob, ho h u^a cjiywacB xax He3aMKHyTbix tokob h orpc3kOB Toxa, Tax h 
UJ ia cjiynacB orucjibiibix uBHacymHxca sjiexTpHHecxHX aapauoB. 

Hraopnpya npeuynpeacuemia MaxcBejuia, (J)h3hxh He CTaan ncxaTb npHHHH orpa 

HHHeHHOCTH CTO HCXOflHbIX ypaBHeHHH (OWCBHUHO no npHHHHe OTCyTCTBHa IIOJIIIOIO 
oco3HaHHa caoacHBHieHca b to BpeMa (|)H3HHecxoH CHTyau,HH), a iioiiijih no xoporno 
npoTopeHHbiM h craiiaapriibiM x TOMy BpeMeHH c|)opMajibiibiM nyTaM pemeHHa npo6jic\ibi. B 
MaTeMaTHxe xopomo H3BecTHO, h io jiioSbic npopexn OirmHCCknx icopi-m (iicroHiiocTb h 
omnSonHOCTb b hcxouhbix npeunocbuixax") Bccrua npHxouHTbca Jiarai b 3aiuiaraMH 
MaTeMaTHHecxoro Oop\iajiH3\ia h coBpeMeHHbie m a rc Ma r h h cc k h c mctoubi 

3jickrpoaHiia\iHkH npeucraBJiaiOT co6oh uocraTOHiio iiarjiauiibiii npHMep 3TOMy, Tax xax 
3aaaTaHHaa h 3amTonaHHaa Teopna no-npeacHeMy ocTaeTca h npoTHBopenHBOH h He MeHee 
napaaokcajibiiOH. Mciiojibiya Bcaxoro poua m arc Mar h h cc k h c noacraiiOBkH, HaxjiautiBaa 
lipOH3BOJIbllbIC UOlIOJIlIHTCJIbllblC yCJIOBMX, HOpMHpOBXH, XajHiSpOBXH, BBOfla 

mTpnxoBaHHbie xoopuHHaTbi, cneu,HajibHyK) 6-(J)yHxn,Hio h t.^., (})H3HxaM, hhcto :th 
(J iopMajibHbiMH McroaaMH, yaajiocb «HaTaHyTb» ypaBHemia MaxcBeaaa h Ha stot ana 
Py 3aBcaoMO He pemaeMbix 3 toh Teopnen 3aaa L i, noaynHB pcayjibraibi pemeHHH, 
Bpoae 6bi, eooTBeTCTByiomHe 3kc 1 1cp hm cmaj 1 b 11 bi m iiaOjiioaciinaM. 

HanpnMep aonyc i HM, hto HaM iicoSxoaHMO, c noMombio CHCTeMbi ypaB- 

meHeHHH MakCBCJiJia, pemnTb iipocreiiiii\io iaiany — onpcacjiHib b 3aaaniiOH 
Tonxe BiiaSjnoaeiiHH HanpaaceHHOCTb ManiMiiioi o iiojih ot oaMiiOMiioro aBHacymci oca 3aTO- 
pa^a. Saaana npocTeilmaa, oflHaxo ypaBHeHHa MaxcBeaaa x Taxon 3aaanc npHHu,e- 
u,HnnajibHO HenpHMeHHMbi (sto oiipcacjinji erne caM MakCBCJiJia!), Tax xax ciiy A »ac- mi a 
3Toro cjiynaa Heab3a nojioacHTb paBiioil Hymo. ^aa Toro, h i oSbi «HaTaHyTb» 3}i- ypaBHeHHa 
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MaKCBejiJia Ha 3Ty xaBcnoMO He pemaeMyio fljia sthx ypaBHeHHH 06 - 3H-jiacTb, c 

HCn0JIb30BaHHeM HHCTO MaTeMaTHHeCKHX (J)OpMajIbHbIX MCTOHOB, OKa3bI- IM-BaeTCfl 
neooxoHHMbiM nannyio npocxcninyio 3anany npenBapmcjibiio h ueneHan- to- paBJieHHO 
(hjih yMbimjieHHO!) ycjio>KHHTb [ 32 ]. OknnbiBacrca, coraacHO (})opMajib- CK-nbix 
TpeSoBaHHH, HeoSxonHMO npennojio>KHTb, hto 3anana y Hac He npocTenmaa, 80- He 
onHHOHHbiH nBn/Kyninnca 3apan, a ucjiaa CHCTeMa sapanoB, xoTopaa npn cbocm la- 
nBH>KeHHH o6pa3yeT, k TOMy ace erne, 3aMKHyrbie tokh. B stom cjiynac, npHMeHH- 40- 
TejibHO k 3aMKHyTbiM TOKaM, ypaBncnna MaxcBejuia oxa3biBaiOTCH yace npHMeHHJio- 
MblMH H B 3TOM CJiyHae OKa3bIBaC'ICa B03M0>KHbIM HajIO>KHTb Ha HHX CHIC ,10IIOH- W- 

HHTeJibHoe (JiopMajibHoe ycJiOBHe, hto ciiy A = 0. Ilpn stom CHCTeMa ypaBHeHHH icj)- 
MaKCBejuia jierKO cbouhtch k ypaBHeHHH) IlyaccoHy n jib bcktophoto noTcnunajia ho A, 
pemeHHe KOToporo oxa3biBaeTCH y>Ke B03M0>KHbiM, ho 3to pememie, Boodiue to, IT- n jib 

CHCTeMbI OAHHOHHblX UBHHCyiUHXCH no 3aMKHyTOH KpHBOH 3apanoB, a He npo- ;h- CTO 
onHHOHHoro 3apana. ^ajiee, HJia naxo/xnenna pemenna HJia cjiynaa onnnon- 

: ohoto nBnvkymeroca 3apana, oxa3braaeTCH neodxonnMbiM Hcnojib30BaHHe eme Ma- 
ix.TeMaTHHecKH-aScTpaKTHoro (J)opMajiH3Ma HiTpHxoBaHHbix Koopnnnai h 6-c|)yHX- 
h,hh, c noMombio KOToporo, xax pa3, h naxonnica OKonnaicjibnoc pemeHHe n jib 
M arHHTHoro nojia ot onnnonnoro nBnvkymcroca 3apana b aanannon Tonxe nadjnoncnna. 
Ilocjie naxo/KHcnna nonoonoro pemenna HJia BCKiopnoro noicnunajia A n jib onnnonnoi o 
HBn/Kymcroca aapana, c noMombio nacinon npommonnon rot A , Mbi ncnciBmcjibno 
HaxonHM Bbipa>KeHHe HJia MarHHTHoro nojia H b Tonxe naSjnoncnna HJia onnnonnoio 
nBnvKymeroca aapana. Bojiee toto, xax 3to He ynnBmcjibno, nanncnnoc Bbipancemie, npoie 
6 bi, eooTBeTCTByeT 3 kc 11 cp n mc maj i b n bi m nadjiioncnnaM. Bncnanicnne Tanoe, hto mbi, 
npoie 6 bi, ncnc i Bn i cjibno Hamjin npaBHJibHoe pemeHHe CHCTeMbi ypaBHeHHH. 

OnnaKO, b MaTeMaTHKe Taioxe xopomo h3bcctho, hto npaBHJibHOCTb pemenna jnoSoro 
ypaBHeHHH mohcho npoBepHTb mctohom noncianoBKn b ncxonnoc ypaBHeHHe nanncnnoi o 
pemenna. Tax bot, npociaa npoBepKa noKa3bmaeT, hto ecjin nanncniibiH b npouecce 
pemenna CHCTeMbi ypaBHeHHH pe3yjibTaT - Maranmoe none H , nonciaBnib b ncxoniibic 
ypaBHeHHH MaxcBejuia, to mli nco/Knnanno oonapy/knM, hto npaBaa nacib ypaBHeHHH He 
paBHa neBOH. IlpoBepKa noKa3biBaeT, hto pemeHHH CHCTeMbi ypaBHeHHH MaxcBejuia c 
Hcnojib30BaHHeM nonodiibix (JmpMajibHbix mctohob He hbjihiotch, b nenciBnicjibnocin, 
BepHbiMH, Tax xax b npouecce pemeHHH b CHCTeMy ypaBHeHHH Sbuin BHeceHbi H3MeHeHHH, 
onnako ooparno 3th H3MeHeHHH He Obuin H3bHTbi, Tax xax 31010 hcbo3mo>xho y>xe cncjiaib. 
TaxoBbi pe3ynbTaTbi peanbHO npaxTHxyeMbix hhcto (J)opMajibHO-MaTeMaTHHecxHx mctohob 
Bbixona H3 3aBcno\ion orpaHHHeHHOCTH ncxonnoii CHCTeMbi ypaBHeHHH MaxcBejuia. 

Bonee toto, eenn nocne nonodHoro pemeHHH ypaBHeHHH IlyaccoHa /ijih nonn 
BexTopHoro noicnunajia A nonbiraibca B3HTb eiue h BTopyio npocTpaHCTBeHHyio 
npon3Bonnyio div A stoto BexTopHoro noicnunajia (bchomhhm, hto b nanajic pemeHHH b 
UonoJiHHTeJibHbix ycJioBHHX HJia oornero BexTopHoro noicnunajia A nexyc ctbchho 6biJio 
nojio>xeHO ycnoBHe div A = 0 !!!), to HeoHCHnamio odHapyncHBaeM, hto div A oxa3biBaeTCH 
y>xe CHOBa He paBHoii Hymo div A & 0 , T.e. nocne pemeHHH Mbi nojiynnjin pe3yjibTaT, 
xoTopbiii OTpnuaeT HexyceTBeHHO BBcncnnoe hhmh >xe npcuBapmcjibnoe ,iononiimenbiioe 
ycJiOBHe. 

Ctopohhhxh hhcto (|)opMaj[bno-MaieMain L iccKnx mctohob b 3JicKiponnna\inkx, He 
6e3 TOpUOCTH, 3aHBJIHK)T, HTO B JH 060 H (j)H3HHeCXOH TeOpHH TJiaBHblM HBJIHCTCH CTpOTOCTb, 
aakonnennaa (fiopMa h h3hiuhbih bhh cbmhx MaieMainHCCknx ypaBHeHHH, a xax ohh 
nojiyneHM, xaxne Hcnojib30BajiHCb npn stom (j)H3HHecxHe npcnnocbuikn, ncxoniibic 
(J)H3HHecxHe xoHuenuHH, nonymenna, to Bee sto, no hx npenciaBJicnnio, Bcero Jinrnb 
«CTpoHTejibHbie Jieca, o xoTopbix He nano BcnoMHHaTb, hto6bi He nopTHTb ([mean xpacHBoro 
TeopeTHHecxoro 3 naHHx». Cboio Teopmo 3 JiexTpoMarHeTH 3 Ma, xax h3bcctho, MaxcBejni 
CTpoHJi Ha Bnojme onpcncjicinibix (})H3HHecxHx xoHuenuHnx, ocnoBbiBaacb Ha nonyiueHHH 
peajibHOCTH cyiuecTBOBaHHH 3(|mpa, peajibHoii Maicpnajibiion cpcnni - nocmcjia nojicii. 



OflHaKO CO BpeMeHeM, B CBa3H C 0TKa30M B (f)H3HKe OT JIK) 60 H MOfleJIH cpeflbl, (j)H3HHeCKaa 
cymHOCTb H3 ypaBHeHHH MaKCBejuia nanajia nocTeneHHO BbixoJianmBaTbca. Bojiee Toro, 
MaKCBejuiy 6biJio nocTaBJieHO £aace b ynpeK [ 26 ] , hto oh, bh^htc jih, He A npcjjBimcji 

3HaHHTeJIbHOH oShJHOCTH BblBCaCIIIIblX HM ypaBHeHHH, HTO «...CeHHaC MbI JiyHHie nOHHMaeM 
(caM MaKCBejui, oncBmmo, oioi o He noHHMaji?! - T.H.), hto jicjio b cbmhx ypaBiicnnax, a He 
B MOJICJIH, C HOMOLHblO KOTOpOH OHH 6bIJIH BblBC/IClIbl... ECJIH MbI O'lSpOCHM BCe 
CTpoHTejibHbie Jieca, kotopwmh nojib30Bajica MaKCBejui hto6bi noJiyHHTb ypaBHemia, Mbi 
npmiCM k 3aKJiK)HeHHio hto npeKpacHoe’ snainic, co3namioc MaKCBemiOM, /icpacmca caMO 
no ce6e». He HyacHO 6biTb jiajib iiobiuhibim, htoSw iionaib, hto KaK TOJibKO ypaBiieiiHa 
MaKCBemia 6biJiH orac- mn jieHbi ot hx hcxo^hoh mohcjih, kbk TOJibKO ohh CTajiH 
npcaciaBJia i b co6oh caMOCioa icjibiiyio a6cTpaKTHO-MaTeMaTHHecKyio cymHOCTb, c otoi o ace 
caMoro MOMeHTa ypaBiieiiHa MaKCBejuia jiHimuiHCb h CBoero c|)H3HHecKoro coflepacamia. 
Bojiee ioe toto, c otoi o caMoro MOMeHTa ypaBHemia MakCBCJiJia jiHiunjiHCb h npaKTHnecKH 

1X0 JH060H B03M0/KII0CIH CBOCTO ilOlIOJinCIIHa, H3MeHeHHa H COBepLHCnCTBOBanMH. Oc- " ,c 
Tajiacb TOJibKO ojiua B03MoacHOCTb hhcto aScTpaKTHoro (|iop\iaj[biio-MaiCMaiH- necKoro 
coBepmeHCTBOBaHHa, hto h ocymecTBJiajiocb b HCHCTBmejibiiocTii tcmh, eT ’ kto npoaojiacaji 
iio/iiiep>KMBaib (jjacaa «npeKpacHoro 3Haniia». H hcm aajibwc ocy- P’ mecTBJuuiacb xia 
«nOflflep>KKa», HCM 60Jiee H30mpeHHbIMH, «H3aiimbIMH» H «KpaCHBbIMH» CTaHOBHJIHCb 

(JiopMajibHO-MaTeMaTHHecKHe mciojibi b ojicKipoamiaMiiKc. rH0 TeM 6ojibme b 

OJieKTpOflHHaMHKe B03HHKajI0 ipy/inOC'ICM, CTpaHHbIX HeoSbKCHH- ,BbI MbIX HBJICIIHH, 
napa^oKCOB h npoTHBopemiH. KaK roBopHTca, neM aajibine b Jiec, K) B Te M 6ojibine apoB h b 
pe3yjibTaTe b naci oaujcc BpeMa Mbi HMeeM b TJickiponmia- 
e:i MHKe to, hto 3acjiyaceHHO HMeeM. 

' 10 OjinaKO, BbuiaiouiHMCH OTKpbiTHeM MaKCBejuia aBJiaeTca Taicace to, hto b 
aH " npaByio naci b cbohx ypaBHeHHH, KpoMe tokob nepeHoea, hm BBcaciibi CTpaHHbie 0 B 
TOKH CMCLHCIIHM, 0 (j)H3HHeCKOH CymHOCTH KOTOpbIX (j)H3HKH CllOpai HO liaCIOULHClO e "" 
BpeMeHH. MaKCBejui nojiaraji, hto tokh CMemeHHa npcaciaBJiaioi co6oh peajibHyio mo 
^eHCTBHTejibHOCTb, T.e. peajibHbie tokh CMcmcmia b aifmpHOH Mai cpHajibiioii cpe- 0 » ac. Ho 
nocjie toto, KaK b (J)H3HKe BOCTopacecTBOBajia koimcmma «nycToro npo- [ho CTpaHerBa» 
A,3HHIHTeilHa, TOKH CMCLHCIIHM nOJIHOCTbK) IIOTCpaJIH CBOIO (})H3HHeCKyiO CymHOCTb. 

Ha ‘ CorJiaCHO COBpeMeHHbIM npeflCTaBJieHHBM H3BeCTHO, C OflHOH CTOpOHbl, HTO 
TOKH CMCLHCIIHa lipCHCTaBJiaiOT C06OH (})H3HHeCKyiO peajIbHOCTb, TaK KaK 6e3 CHX HHX 
HeB03M0>KH0 1 101 iHi b paSoTy npocTeHHiero koimciicaropa, c apyi oii ace chc ctopohm, tokh 

CMCHICIIHa - 3TO M BTC M BT H H CC k Bfl (JlOpMajIbHOCTb, KOTOpaa He HX HMeeT (j)H3HHeCKOH 
eymHOCTH h c noMombio KOTopoii OKa3biBaeTca B03MoaceH- HbiM cjicjiaib ypaBHeHHa 
MaKCBejuia CHMMeTpnHHbiMH [cm. napceaa 3., Jle- hio BHna B.r.j. C oahoh ctopohm 

MaTHHTHbie CBOHCTBa TOKOB CMemeHHa HpH- bix HHMBIOTCa 3KBHBajieHTHbIMH MaTHHTHblM 
CBOHCTBaM tokob nepeHoea, TaK bo- KaK "bth tokh oawiakOBbiM o6pa30M BxoflaT b npaByio 
nacTb ypaBHeHHH pe- MakCBCJiJia" [cm. TaMMa H.E|. C apyi oii CTopoHbi, MaraHTHbie noaa 
jiBHacy- ’IH- mnxca aapmiOB onpejicjmioica Bccraa, iiOHCMy-io, TOJibKO ncpc3 oimn tokh 
nepeHoea, KaK 6yirro tokh CMemeHHa npn btom BOo6me OTcyTCTByiOT. Omiako, 

He 

b to ace BpeMa, 3amicb ypaBHeHHH MaKCBejuia BOoSme 6e3 tokob CMeii^eHHa OKa3ajiacb 
B npHHH,Hne HeB03M0aCH0H. 

B HacToamee BpeMa (f)H3HHecKaa cymHOCTb tokob CMemeHHa, Bpoae 6bi,- CHOBa 
Boapoacjiaci ca b CBa3H c o6lhhm npn3HaHHeM BaacHOH pojm cpcjibi (j)H3HHecKoro BaKyyMa bo 
Bcex 3JieKTpoMarHHTHbix aBJieHHax. Omiako, TeM He MeHee, pememiH ypaBHeHHH 
MaKCBejuia L icpc3 tokh cmclhcihhi (no npHHimny 6jih3ko- zichci bhii) b (j)H3HKe no-npeacHeMy 
He naiincno h MaraHTHbie noaa iiaxo/iaica iojibko icpei oami tokh nepeHoea no He 
(J)H3HHecKOMy npHHii,Hny jiajibnojiCHCi BHa. 

H3BecTHO, hto b npocTpaHCTBe okojio jiBHacymci oca aapmia hjih 3JiCMcma TOKa tokh 
CMemenna 3aMbiKaiOTca Ha TOKe nepeHoea (pnc. I). 
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IIpHHeM B JII 060 H TOHKe N npOCTpaHCTBa, BeKTOp IIJIOTHOCTH TOKa CMemeHHfl ]cm 
(r), b o 6 meM, He cosna/iaeT c HanpaBJieHHeM /iBHacoHiisi 3apa/ia. TaKHM o6pa30M, b 
3a^amiOH tohkc npOCTpaHCTBa r mw Bccrjia mohccm onpcncjimb KaK HanpaaceHHOCTb 
MarHHTHoro nojia H(r), TaK h BCJinimiy cooTBeTCTByiomero stoh nanpxaccmiocTii TOKa 
CMenieHHB «i(r). H, TeM He MeHee, HecMOTpa Ha to, hto noHHTHe TOKa CMemeHHe b 
TJ ieKTpO/JHHaMHKe H3BeCTHO /jaBHO, ao HaCTOHUierO BpeMeHH BO Bcex npaKTHHeCKHX 
CJiynanx MarHHTHbie nojia b tohkc Ha6jiio/ieHHH Haxo/iHTCH TOJibKO no npHHpnny 
aajibHoaeHCTBHH nepe3 tokh nepeHoca 

IlepBaH ace nonbiTKa Bbipa3HTb MarHHTHoe nojie nepe3 tokh CMemeHHH cpa3y ace 
npHBeJia k BecbMa Heoacn/jaHHOMy pe3yjibTaTy. Bbuio ycTaHOBJieHO [13- 16,30,31 ], hto 

TOJibKO 0 jin a aKCHajibHaa KOMnoHeHTa BeKTopa iijiothocth TOKa CMememia JI]| (r) b tohkc 
H aSjnofleHHa r yace nojiHOCTbio onpcjicjinc i co6oh H3BecTHoe b HayKe BeKTopHoe MarHHTHoe 
nojie Hi 

H| (r)= 2 J|, CM (r) / r„ , 

HJIH 


H^-^lVxE] 


Meac^y TeM KaK ocTaBinaaca pajmajibnan KOMnoHenra BeKTopa hjiothocth TOKa 
CMenieHHa' 11 m ^ * onpe#ejiaeT co6oh cymecTBOBaHHe b stoh ace tohkc 

naSjnojiciiHH r eme ojmoro BMjia HeH3BecTHoro paHee b HayKe CKajiapHoro 
MarHHTHoro nojia Hu 

h,,-£(v-e) 

Hu (r) = 2Jj CM (r) / x,, 


HJIH 

CjiCHOBarcjibiio, b jho6oh tohkc npOCTpaHCTBa okojio HBMacymcrocH ojicKipunccKoro 
aapajja cymecTByeT jma BHjia MarHHTHoro nojia, a He ojmn, KaK sto npemiojiarajiocb 
OapanccM h MaKCBejuiOM. H bot TOJibKO Tenepb onpcacjicmio c i anoBm cH 1101 innrbr m, b hcm 
6buia orpaHHneHHOCTb CHCTeMbi ypaBHeHHH MaKCBejuia h Hero hmciiiio b sthx ypaBiicnnax 
eme He xBaTajio. A He xBaTaao b hhx eme BToporo HeH3BecTHoro paHee b nayKC CKajiapHoro 
MarHHTHoro nojia h ypaBHeHHH CBinamibix c hhm. H, KaK noKa3biBaeT Tenepb HCTopna, 
Sjinace Bcex b noHHMaHHH orpaiiHHcmiociH ypaBHeHHH TJicKTpojm 1 ia\i mkh 6bui TOJibKO caM 
MaKCBejui, KOTopbiii h onpcHCJiHJi, hto nojiyicmiaH hm cucrcMa ypaBHeHHH He hbjihctch 
eme nojiHoii, TaK KaK miioi hc npyrnc BH^Hbie TeopeTHKH XIX h XX BeKa 6buiH oiaSoHCiibi, b 
ochobhom, jiHHib oSycTpoHCTBOM h yKpaiueHHeM ([jacana «npeKpacHoro manMH 
3JieKTpoflHHaMHKH», T.e. - npeKpacHoro 3^aHHa (|)opMaj[bno-MaieMaiH- hcckom Teopnn 
3JieKTpoMaraeTH3Ma, KOTopoe mm h HMeeM no iiacToamcro BpeMeHH KaK «BejiHHaHiuee 
hocthhcciimc HejiOBeHecTBa». 

Eojiee Toro, aHajioraHHbiii pe3yjibTaT cymccTBOBaiiMx jmyx bhjiob MarHHTHbix nojieii b 
npocTpaHCTBe okojio nBHacymcroca 3JicKipnHCCKoro 3ap>ma - BeKTopHoro MarHHTHoro nojia 
h CKajiapHoro, MoacHO nojiyHHTb cpa3y ace, ecjin Hcnojib30BaTb H3BecTHbiii b 
3JieKTpoAHHaMHKe (J)opMajiH3M nojia BeKTopHoro noTemmajia. H3BecTHO, hto b 
npocTpaHCTBe okojio nBnacymcroca ojicKipniccKoro 3apa^a mmyimpycTCH nojie BeKTopHoro 
noTeHH,Hajia A (r) , npnneM BejiHHHHa BeKTopHoro noTemmajia hbjihcich (jjyHKimeii 




C(j)epHHeCKH CHMMC'ipHMIIOH. ECJIH OlipCHCJIHTb OflHy IipOCTpaHCTBeHHyK) npOH3BOanyiO 
nonn BeKTopHoro noTemmana rot A, to Mbi naxoniuM H3BecTHoe b HayKe BeKTopHoe 
MarHHTHoe none Hj_. npnneM, b npocTpaHCTBe okojio 3apa.ua H3BecTHoe BeKTopHoe 
MarHHTHoe none pacnpencncno, b ochobhom, b pannanbiiOM ot nBH/xymcrocn 3apmia 
HanpaBneHHH (cm. pnc. 2), 

H x 



Pnc. 2. 


Menmy TeM KaK no HanpaBneHmo hbiu/KCiimh aapana n npoTHB H3BecTHoe BeKTopHoe 
MaranTHoe none H x oxa3biBaeTca paBHbiM Hynio, xoua Biiancm-ic BeieropHoro noTemmana A 
b 3thx nanpaBJieniuax ocuacica He paBHbiM Hynio. Ho b MaTeMaTHKe xoporno h3bcctho, hto 
onna npoc i panc i Bcmiaa npomBomiax rot A eme He onpcncjiacu BCKi op A nonHOCTbio, noxa 
He onpcncjicna eme h Biopaa npocipanci Bcmiaa npomBomiaa 3Toro BexTopa, to ecTb div A 
. Oica3anocb, hto ot niodoro HBiU/Kymcrocii 3apH.ua (a Taioxe ot ancMcm a Toxa h He 
3aMXHyToro Toxa, T.e. b Tex cnynaax, o xoTopbix xax pa3 npcnyiipc>xnaji eme MaxcBenn!) 
BTopan npoH3Bonnaa ot BexTopHoro noTeHimana A nBH/xymcrocn uapmia, o hcm. b odmeM, 
6bino yixe uuaBHO h3bcctho b (}m3Hxe [ 32 ] . Taxixe He paBHa Hynio div A = H, : * 0 , h, donee 
Toro, HMeeT pa3MepHOCTb apcucnbi h onpcncjiacu co6oh cymecTBOBaHHe oxono 
uiBH’/xymcioca aapana eme o/moro HeH3BecTHoro paHee b Hayxe cxannpHoro MarHHTHoro 
no.ua Hu, . npHHeM cxannpHoe MarHHTHoe none, b rrpoTHBononoacHOCTb H3BecTHOMy 
BexTopHOMy MarHHTHOMy nonio, b npocTpaHCTBe oxono nBH>xymcioca 3apa.ua 
pacnpencjiacica, b ochobhom, no HanpaBneHHio .UBM/XCima 3apa.ua h npoTHB (cm. pnc. 2), to 
ecTb TaM, me xax pa3 OTcyTCTByiOT odbiHHbie BexTopHbie MaraHTHbie nonn. H Tonbxo 
coBMecTHO BexTopHoe h cxannpHoe MaraHTHbie nonn uiaiou, HaxoHeu,, odmce npencu aBJieiiHC 
o nonHbix MaraHTHbix CBoiiCTBax niodoro HBioxymcroca anexTpHnecxoro 3apa.ua (hjih 
ajiCMCina Toxa h He 3aMXHyToro Toxa). nocne ycuanoBJicnna odmiux ncxomibix xomi,enu,HH 
o nonHbix MaraHTHbix CBOHCTBax uBir/xymcroca anexTpHnecxoro aapaua, paipciuuaiouca, 
HaxoHeu,, npaxTHnecxH Bee H3BecTHbie npoTHBopenmi h napauoKCbi b coBpeMeHHoii 
anexTpoflHHaMHxe xax b tcopcthhccxom, Tax h b 3 xc i i cp h mc m an b i i o m nnaHe [ 30,31 ]. 
riojniaa CHCTeMa ypaBHeHHH anexTpoflmiaMHXH una uByx tiuiiob MaraHTHbix nonciu 
oxa3anacb Tenepb xopomo npHMeHHMOH xax nna 3aMXHyTbix toxob, Tax h nna He 3aMXHymx 
toxob, OTpe3XOB Toxa h flnn ouHiiomibix uBM/xymiuxca aapauoB (T.e. nonHOCTbio 
ycipaiHiJiHCb orpanrmcniuH, odnapy/xcmibic caMHM MaxcBennoM!). Eonee Toro, caMH 
pemeHHn nonHOH CHCTeMbi nn(])(|)cpcimnanbi[bix ypaBHeHHH cymcciBcmio yiipocTiumcb, Tax 
xax de30 bcxxhx xioiiojiiimicji bi i bix ycnoBHH, hopmhpobox h xanndp^iox, pemeHHn 
ypaBHeHHH movxxt dbiTb naiuucno xax b paMxax c|)opMann3Ma nonn BexTopHoro noTemmana, 
Tax h npocTbiM HHTerpHpoBaHHeM npaBbix h neBbix Hacuciu ypaBHeHHH Ho naitdoncc 
Ba>xnb[M b nonHOH CHCTeMe ypaBHeHHH ujicKupoumiiaMiuKiu hbjihctch to, hto npaBan naci b 
ypaBHeHHH onpcucjiacucH Tenepb Tonbxo napaMeTpaMH toxob CMcmciina cpcnbi 
(j)H3HHecxoro BaxyyMa, hto b iiojiiioh Mepe oipavxaeu (|m3HMCCKHH npHHimn 
dnH3xofleHCTBHn. Oxa3anocb, hto npiupona ajicKipoMai iimiibix hbjiciihh ncnocpcucuBcmio 
CBaaana c npiuponott caMOH MaTepHanbHoii cpeubi (j)H3HHecxoro BaxyyMa, ponb xoTopoft Tax 
ynopHO nbiTanncb HraopHpoBaTb ctopohhhxh hhcto (|)o p m a ji b iio- m a' ic m a' i h h cc k h x mciouob. 
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B KaKOH-TO Mepe ciaiiOBHica nonaiiibiMH xcnepb h HeKOTopbie CTpaHHbie iipuponiibic 
3JieKTpoMarHHTHbie aBjiemra, CBinamibic c arMoc(|)cpnbiM sjicktphhcctbom h IUM, a TaK>Ke 
aHOMajibHbie HBjieHHH 3JieKTpoMarHeTH3Ma. 


3. HTO ^OJCKHO BLITL H3MEHEHO B HAUIHX IIPE^CTABJIEHHflX. 

Ilpc/K^c Bcero, npn yicrc cymecTBOBaHHH BToporo Biina MarHHTHOio nojia 
paapcinacTCH, HaKOHeu,, h mecTbiM h (Jimmie (u Hepa3peiueHHbiu do Hacmonmezo 
epeMeHu!!!) napanoKC c HapyrnemieM 3-i o 3aKOHa MexaHHKH b 3j i c Kip on hi ia mh kc b cjiynac 
B3aHMOfleHCTBHB AByX nBM/h'y LHMXCfl nO B3aHMHO 11 Cp IF C11XIM Kyj IM p 11 bl M liaiipaBJICIIUBM 
3JieKTpHnecKHx aapanoB (nmi xiByx ncpnciiiiHKyjiHpiibix 3JieMeHTOB TOKa). B cboc BpeMH 
(J)H3HKH 6bIJIH Bblliy/KIFCIIO nOCTaBJieHbl licpcxt (J)aKTOM nOHCKa BbIXOfla H3 OOnapyVKHBUICHCH 
napanoKcajibHoii cmyaiiHH. HanpnMep, a SKCiiepHMcm c AMnepa c II-o6pa3HbiM 
npoBOflHHKOM (cm. pHC 3) 6buio o6Hapy>KeHO hto peajibHaa cmia P?, neiiCTByiomaji Ha II- 
o6pa3Hbiii npoBOflHHK A BC!). OKa3ajiacb Ha HecKOJibKO nopanKOB oojibluc pacHcmoii chjim 
P. xiciiciByiomcH Ha 3Ty TOKOByio nepeMbiHKy, onpenejiaeMOH b paMKax H3BecTHbix 
lipCHCiaBJIClIHli O MarHHTHOM B3ailMOHCHCTB IIII TOKOB. 

A B 



h ceoe BpeMH /ijih BbiHO/ja H3 napanoKcajibHoii CHTyapHH HeKOTopbie (Jjh uikh 
B bmy>KneHbi 6buin aaace o(])HUHajibHO corjiacHTbca c B03MoacHOCTbio HapymeHHH 3-ro 
HaKOHa MexaHHKH B 3JieKTpO/IHHaMHKe KaK B MarHHTHbIX B3aHMO/ieHCTBHHX 
OT/ieJibHbix 3JieMeHTOB TOKa, TaK k bo B3aHMO/jeHCTBHHX jkcctko CBinanHbix Meainy 
CO0OH npOBO/JHHKOB C TOKOM. 

,3,jih pa3peuieHHH oSHapyaceHHoro b TKcnepHMeHTe npoTHBopeHHH, b csoe BpeMH 
AMnepoM 6biJia npeaJiOHceHa TMimpHnecKaa (JiopMyjia | 28 ]. 


f,! ‘ cx \F (ds ' R,,) (dS: R ' i); iF (ds ' <b >)) R « 


b KOTopoM yHHTbiBajiHCb KaK H3BecTHBie nonepenHbie, TaK h He H3BecTHbie npoAOJibHbie 
CHJIbI B3aHMO/jeHCTBH5I MQTKffy TOKaMH 

XOTH o 6 merO (J)H3HHeCKOTO oSoCHOBaHHH npnpofle CHJI B3aHMOfleHCTBHH TOKOB 
AMnepoM roiTja eme He 6 buio nano, ho ero (})opMyjia, tcm He MeHee, nojiHOCTbio 
yHOBJiciBopajia 3aKOHaM MexaHHKH paBeHCTBa chji hchctbhh h iipotiibohchctbmh. OnuaKO 
H3-3a OTcyTCTBHH o 6 mero (})H3HHecKoro oSocnoBaiiHH I ip m poxi bi nonepenHbix h nponojibiibix 
MaraHTHbix chji, npn nonbiTKe Hcnojib30BaHHH (|)opMyjibi AMnepa pjin npyrux xopomo 
npoBcpMCMbix cjiynacB, pe3yjibTaT OKaxbiBajica b nsa pa3a otjihhhbim ot MBMcpncMOii 
BejiHHeHbi . He Hanna 3 TOMy 06 'baciiciiHa h He iibnaacb iionaib cymecTBa npcnJio>KcnHii 
AMnepa (KaK h b cjiynae c iipenynpc/KnciiHCM MaKCBejuia!), (})h3hkh peuiHJiH He yipy/Knaib 
ce 6 a noncKaMH otbctb Ha Bonpoc, noiCMy b SKCiiepHMcm c c n-o6pa3HbiM npoBonmiKOM (a 
TBK>Ke H BO MHOTHX aHajIOrHHHbIX npyiHX), CHJIbI 3JieKTpOMarHHTHOrO ncilCTBMH 
OKaBblBaiOICa He paBHbIMH CHJiaM lipOTMBOHCHCTBIIH, H peiHHJIH npOCTO nOJIHOCTbK) 
OTKaaaTbCH ot npcnJiOKcmiOH AMnepoM (JiopMyjibi. Ho KaK TOJibKO b (|jh3hkc OTKa3ajiHCb ot 
(| iopMyjibi AMnepa, b ojicKiponmiaMiiKC TpeTHH 3 bkoh MexaHHKH ocliMHiiajibiio CTaji 



nojiHOCTbto HeBbinojiHHM h ocTaeTca TaKHM BiiJioTb /jo HacToamero BpeMemi, 
CHMBOJiH3Hpya co6oh eme oahh CTpammiH napaflOKC coBpeMeHHOH 3A e Kipo a h 1i a\i h k h . 

OH3HHecKaa cymHOCTb o6napy>KHBiHCHca iiapaaob'cajibiiOH cmyarmH 3aKj[iowajiacb b 
TOM, HTO B MOMeHT, KOI7UI lipoSlIblH 3J[CKTpHHCCKMH 3apaA HaXOflHTCB Ha TpaeKTOpHH 
HcaicaycMOi o 3apaaa h ABH/Kcrca ncpucnaHKyjiapno eMy, to Ha npoSiibin 3apaA HHKaKOH 
MarHHTHOH CHJibi He acHC'iByci, TaK KaK no HanpaBJieHHio ABH/KCima nccjicaycMOi o aapaaa, 
oSbiMiioc BeKTopHoe MarHHTHoe none ot necjiCAycMoro aapaaa OKaabiBacrca paBHbiM 
TOiKaecTBeHHO Hyjno (cm. pnc. 2). Meacfl) TeM KaK co ctopohm npoSiioro 3apaaa Ha 
HCCJieayeMbiH aapaa ACHCTByer He paBiiaa Hyjiio noncpcmiaa cnjia JIopeHu,a. B paBiion 
CTeneHH 3 to npHMeHHMO h AJia B3anMOAcRcTBna ncpiiciiaHKyjiapiibix 3JieMeHTOB TOKa. To 
ecTb, HMeeM rpyOeimiee HapymeHHe TpeTbero 3aKOHa MexaHHKH, o neM orjmrmaJibHO b 
(J)H 3HKe 6bmo aaBHe H3BecTHO [33 ]. Ho KaK pa3 no HanpaBJieHHH) aBnaceHnn 
nccJieAyeMoro 3apjma, KaK noKa3aHO Ha pnc. 2, HMeeT MaKCHMajibHoe 3HaneHHe ero 
Hen3BecTHoe paHee b HayKe BTopoe cKajinpHoe MamnTHoe nojie H 2 u, B03AencTBne 
KOToporo Ha npo6HbiH 3JieKTpHHecKHH 3ap«A, KaK noKa3biBaw)T pacneTbi h 
SKcnepHMeHTajibHbie HaSjuoAeHHH, co3AaeT paBHyio h npoTHBonoJioacHO 
HanpaBJieHHyro npoAOJibHyio CHJiy peaKuiiii, b noJiHOM cooTBeTCTBHH c 3-eM 3aKOHOM 
MexaHHKH. 

Ao nacroamcro BpeMeHH b sjicKipoaHiiaMHKC HaKonHJiocb orpoMHoe kojihmccibo 

peajIbHbIX 3JieKTpOMaTHHTHbIX CHCTeM, ACHCTByiOLHHX MOACACH H yCTpOHCTB, 3J[CKi pHMCCKHX 
motopob, pejibcoTpoHHbix abuta'icach, 06 'bacnenHe paSoToeno coShocth KOTopbix 
ocnoBbiBacTca Ha AonymciiMM bo3mo>khocth Hapyrnemia 3-ro 3aKOHa MexaHHKH b 
MaTHHTHblX B3B H M 0 AC HCT B M A X TOKOBbIX 3ACMCHTOB. PaA TBKK) 3KCnepHMeHTOB OnHCaHbl B 
KHHrax [ 30,31 ]. Cothh iiOAoSiibix ACHCTByioiimx yciponciB, ACMOiicipHpyiouiMx 

CTpaHHbie, b paMKax coBpeMeHHbix npcACiaBJiciiHH MarHHTHbie 3(|)c|)CKTbi, obiah 
H3TOTOBAeHbI CpepraHCKHM (J)H3HKOM CHTajIOBblM P.H [ 34 ] (cm. pnc 4), 



Pnc. 4. Ofiuuifi bh;i HCKOTopbix 3KCnepnMCHTaabHbix ycTpoitCTB 
(JjepraHCKoro ()>n3MKa Cnrajiona P.H. 


oObacnciiHC kotopbim oh caM jihmiio cmot aai b tojibko ocnoBbiBaacb Ha AonymciiHH, 
hto npn B3aHMOAeHCTBHH nepneHAHKyjiapHbix tokob, ak"o6bi, bobmO/Kiio HapymeHHe 
TpeTbero 3aKOHa MexaHHKH. Oahako, b ACHCi BHicjibiioei H, HenpoTHBopeHHBoe oObacneiiHC 
BCeM 3THM 3KCnepHMeHTaM OKa3ajIOCb B03M05KHBIM TOJIbKO npH AOliymClIHH CymCCI BOBailHa 
eme oahoio BHAa MarHHTHoro iiojia h erne oahoio bhaa npoAOAbnoro MarHHTHoro 
B3aHMOAeHCTBHa. 

/(oiiymciiHC cymcci BOBaiiHa eme oahoi o CKajiapnoi o MarHHTHoro nojia ABH>Kymci oca 
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3apa.ua pa3pemaeT TaK>Ke flaBHO HUBCCiiibiiu b (|)h3hkc (u maicvee He pa3peiueHHbiu do 
nacmompezo epeMeuu! ! !) napa^oKC c khiicthhcckoh uncpinciu nBH/KymcrocH 3apx.ua 
3JieKTpoHa. CyTt ototo napa^OKca uaKJiioiacTCx b tom, hto i ipn ycKopemm ujicKipona ,uo 
CKopocTH V , 3aipaMHBacica pa6oia A = lie, to/Khcctbciiiio paBiiaa npHOopciacMOH 
3JieKTpOHOM KHIICTHHCCKOH 3HepTHH Wk = T V / 2 . To eCTb, CKOJIbKO 6bIJIO UaipaHClIO 
3HeprHH npn ycKoperom ujicKipona, Ka3ajiocb 6bi CTOJibKO h nojiyHcno b bhhc khiicthhcckoh 
3HeprHH. OflHaKO, H3BecTHO, hto npn ckopocth V y HBH>Kymcioca 3apx.ua ujicKipona 
noBBJiaeTca eme .uonojinmcjibiiax k unepiHx MarHHTHoro nojia h He \iajiax, paBiiax 

Wh = (2/3) N°’ k , Ha armannc Koropon pa6oTa npn ycKopeHHH 3apx.ua He 6biJia 
uarpaHcna. ®h3hkh BHOBb Sbuin nocTaBJieHbi nepcn (J)aKTOM iico6xo,uhmocth noncKa Bbixona 
H3 hoboh oonapy/KCBuieHca napa^oKcajibHOH CHTyau,HH. L I i o6bi pa3peuiHTb napanoKC, b CBoe 
BpeMB, B (J)H3HKe 6bIJIO .UOliyLHClIO, HTO TIICpiHX 

Wh MarHHTHoro iiojix ujicKipona nojiHOCTbio bxoaht b KHHeTHHecKyio sncpi hio Wk 
3JiCK'ipona. Ho npn yKa3aHHOM Bbirne .uonymciiHH omiOBpcMcnno MCxanHHCCKoii h 
3JieKTpoMarHHTHOH CTpyKTypbi 3JieKTpoHa, Hapymajiacb u,ejibHOCTb tcopcthhcckoh mohcjih 
3JieKTpoHa, Tax KaK iico6xo,uhmo 6buio .uonycrmb, hto Macca ujicKipona TOJibKO Ha 1/3 
xbjixctcx hhcto MCxanHHCCKoii, a Ha 2/3 Macca ojicKipona xbjixctcx KaKoil-TO 
3JieKTpoMarHHTHOH. JXnn Bbixona H3 3 toh co3flaBHieHca napaflOKcajibHOH cmyaimH, b CBoe 
BpeMa OpeiiKCJiCM 6buio BbicKa3aHO nonymcnHC [ 35 ], hto Macca ujicKipona He nacTHHHO, a 
nojiHOCTbro 3JieKTpoMarHHTHoro npoHcxoameHHH, oflHaico, b paMKax H3BecTHbix 
npcHC'iaBJiciiHH, tohhoto coo'iBC'iciByiouiero paBeHCTBa, BrniOTb ho nacTOxmero BpeMeHH, 
())H3HKaMH Tax h He 6bmo naimcno. HtoSbi cbccth kohium c KOHH,aMH, npemipHHHMajiHCb 
nonbiTKH humciiciihx pacnpcncjiciinx hjiothocth 3apx.ua b oSbcmc ojicKipona, omiaKO 
TOiKHecTBa MC/Kny onepi Hciu uarpaHcnnoH Ha ycKopennc ujicKipona h uncpiHCH ujicKipona 
nocjie ycKopeiinx nojiyum b He ynaBajiocb. 

TaKHM o6pa30M, h 3Ta HCKJHOHHTejibHO BavKiiaa (|)yimaMcm ajibiiax npo6jieMa 
COBpeMeHHOH (f)H3HKH, 0 pOJIH MexaHHHeCKOH H HJICK'ipOMai llHIlIOH MaCCbl B HHepU,HH 
3JieKTpoHa, b COBpeMeHHOH (j)H3HKe ocTaBajiacb TaK>Ke He pa3pemeHHOH. Meamy TeM KaK 

npn yneTe 3HeprHH CKajiapHoro MarHHTHoro nojia /iBHacymerocfl 3apa/ia 3Toro ace 
3JieKTpoHa, nocJie/iHaa OKa3bieaeTca painioii KaK pa3 3Heprmi VV,i = (1/3) Wk, h JierKO 
ycTaHaBJiHBaeTca HeoOxo/iHMoe Toac/jecTBO Who = Wk. BaacHOCTb yCTaHOBJieHHa ototo 
T oacnecTBa hjib (JjyHflaMeHTajibHOH (J)H3 hkh OKa3ajiacb orpoMHoil. IIo CBoeii npnpoae Macca 
t 0 TJieKTpoHa OKa3ajiacb, KaK h npe/inojiaraji OpeHKejib, nojiHOCTbio 
3JieKTpoMarHHTHoro npoHcxoameHHa. HmcaKOH MexaHHHeCKOH rpaBHraimomiOH Maccbi y 
3JiCK'ipona (h no3HTpoHa) HeT h rpaBHTarmoHHbiM nojieM 3 th HacTHimi He npm xi HBaiorcx [ 
1 ]. Ho H3 naHHoro BbiBona nciiocpeHC'i Bcmio aicnycT eme 6ojiee (jiyimaMcmajibiibiH bbiboh, 
HTO npHHpiin TKBHBaJieHTHOCTH 1 paBMiaUMOHHOM MaCCbl H MexaHHHeCKOH 
HHeppHOHHOH MaCCbl, B oSmenpHHHTOM ero nOHHMaHHH, B npnpo/ie B 
HeHCTBHTejibHOCTH He BbinojiHaeTca. 

Cjicnyeu OTMeTHTb, HTO C BBCHCIIHCM B (J)H3HKy nOHBTHB 3JieKTpOMaTHHTHOH 
HHepu,HOHHOH Maccbi, HapymeHHe "(liyimaMcm ajibiioro" npHHimna SKBHBajicm tiocth CTajio, 
C (f)H3HHeCKOH TOHKH UpCIIHX, OMCBHHUblM. ,0,CJ[O BCe B TOM, HTO rpaBHTaiJHOHHaa 
MCxaiiHHCCKax Macca h ee MCxaiiHHCCKHC HHepu,HOHHbie CBOHCTBa aBJiaioica jihiichiioh 
(J) yHKH,HeH OT KOJIHHeCTBa HaCTHH, H He 3aBHC»T OT paCC'I OHHMH MC/KHy HHMH, MC/KHy TeM KaK 
HHepu,HOHHaa ojicKipoMaiiiHinaa Macca uBJiaeicu yace He jihiichiioh c^ymomeH ot 
KOJIHH eCTBa HaCTHH, H paCCTOHUHH MC/KHy HHMH, lipnGjIH/KaHCb B IipCJICJIC (npH OHeHb 
6 jih3kom paccTOBHHH MC/Kjiy hhmh) k KBa^paTHHHOH (J)yHKH,HH. HanpHMep, lecaib 
MexaHHHecKHX nacTHp Maccott t„ 6yayT HMeTb, ohcbh/iho, b paMKax oSmenpHHHTbix 
npe/jcTaBJieHHH, o6myio Maccy 10ui o , Meamy TeM KaK aecHTb 3JieKTpoMarHHTHbix Mace 
nii4 3apa/ioB 3JieKTpoHOB, HanpHMep, MoryT aaTb o6myio HHeppHOHHyro 
3JieKTpoMarHHTHyw) Maccy M 3J1 »10 IHaa , T.e., b npe/iejie npn 6jih3kom paccTOHHHH 
Meamy hhmh, nopa/iKa 100 m M . [ 1, 11,21 ]. fl,jia peajibHbix cpea, HMeromnx 3HaHHTejibHO 



SoJibiuyio njioTHOCTb 3apaaceHHbix aacTHp, 3JieKTpoMarHHTHaa miepiuiomiaa Macca hx 
M oaceT yace Ha aecHTKH nopaaicoB OTJiHaaTbca ot MexaHHaecKoft rpaBinaiuioiiiioii 
Maccbi. HanpHMep, b KpHCTajiJiHaecKOH pemeTKe npoBO/iHHKa niiepmioii nail 
3JieKTpoMarHHTHaa Macca o^Horo 3JieicTpoHa npoBO/jHMOCTH 3KBHBajieHTHa 
rpaBHTapHOHHOH Macce nopaaica 10 7 ' 8 Macc npoTOHOB, to ecTb MoaceT npeBbimaTb 
MexaHHaecKyio Maccy uio 3 toto ace 3JieKTpoHa 6oJiee aeM b 10 14 pa3 [ 1,11,30,31 ]• 

OlJIHHHH MCXailHMCCKHX H 3JieKTpOMarHHTHbIX MaCC 3JICKTpHHCCKHX 3apa#OB 
OKaabiBaio i ca 6 onee wcm (|)amacTHHCCKHC, omiaKO TyT ace B03HHKaeT Bonpoc, HacKOJibKO Bee 
3to peajibHO? B npaKTHaecKofi cboch acaicjibiiociH hcjiobcwcctbo, Bpoac 6bi, hbiio He 
CTajiKHBajiacb c 11070611 bimh hbjiciihhmh, ho bot HeKOTopbie npHpommic 3JieKTpoMarHHTHbie 
aBJieHHa h no ra a nopaacaior Hac cboch rpan7H03nocrbio h cbohmh CTpaHHbiMH 
npoaBJieHHBMH. BcnoMHHTe onHcaHHbiH Bbime raraHTCKHH oraeHHbiH map 100-140 m., 
KOTopbiH npn CHJibHOM Ookobom BeTpe ctobji Ha oflHOM MecTe HenoflBHacHO KaK BKonaHHbiH ! 

Kan noKa3bieawm MuozoHUcneuubie uadmodenuH, donbiuuucmeo IUM eoodipe He 
Hecym Ha cede j/iei<mpimeci<ozo 3apnda, ho KaKue-mo cmpaHHbie aneumpoMazHumubie 
fia.ienuH 11 cunoebie 3(p(peKmbi eoideiicmeun npu 3moM deucmeumenbHO HadnwdaiomcH. 
OcHoebieancb Ha onem<ax (pmunecKux 3<p<peKmoe eoiOeucmaiiH Ha paccmonnuu U3 
MHoeomiaieiuibix uaOnroOenuu dbuiu cdenauu eueodbi, onto ueKomopue LUM muiHiomcH 
ucmoHHU kum u cunbueuiuezo Mazuumuozo nonn, nanpHniennocmb mmopozo doxodum do 
HecKOJibKO decnniKoe u comeH mujijiuoho 6 zaycc u Komopbie deucmeumenbHO cnocodnu 
co3daeamb coomeemcmeywmue Moupibie cunoebie JifxfieKmbi eo3deucmeun. 

HanpuMep, odnarndbi IUM pa3MepoM e 0,5 m . (cnyuau U3 apxuea Cud HU LI AH, 
3anucaHHbiu aemopoM) 63opeanacb Had depeebHMU e necy Ha paccmoaHuu 200 m. om 
eodumenn cudeemezo e Mainline, nocne 63pwea IUM e canoHe 3anaxno zopenbiM. 
OKa3anocb, mno om cunbuozo undynupoeannozo mom e npoeodHumx aemoModunn 
nonHOcnibW pacnnaeunucb (u naan um to npocmo ucnapunucb) MemannunecKue 
3neMeHmu 3umku jamuzauiifi. Mom-no cdenamb zpydyio onenuy, kukou eenununu 
dojiMcen dumb UMiiynbc MazHumuozo hojih IUM, mnodbi Ha paccmonnuu 200-x m dbinu 
mataie cunbHbie 3<p(peKmu eo3deucmeuH. 

Hnu dpyzou cpaenumenbnuu cnynau. CunbHbiu MazHum m uoduMa-Mcene3a-dopa 
eecoM e 0,5 kT. uMeem ocmamoHHyio undyKnuio nopndm 1,5-2,0 Tn. Cnenneniibiu c 
mKUM-Hudydb .me- 

ne3HbiM npedMemoM 3mom MazHum neeo'mooicuo omopeanib om oicenesa pvmMU. 
OdnaKo, ecnu 3mom MazHum nodnocumb k pyrnM umi 63mnb e pyioi, mo hukcikiix oufyufenuu 
HenoeeK ne ucnumueaem. Meo/cdy meM kuk, pacnemoMU mojhjho noKa3amb, mno e me/te 
HenoeeKa npu nodnecenuu maKozo cujibnozo Mazmima donjicitbi undvifiipoeambCH 
mpueuanbHbie mom 0 vko. OdnaKo 3mu mom, dao/ce om maKozo mouiuozo Mazuuma, 
co3dauuozo caMUM HenoeenoM, uacmoubKo mujim, mno nenoeeK ux aooduie ue ouiyuiaem. A 
menepb odpamuMCH k neKomopuM npupodnuM HenenuHM, c6H3auubix c lazadomiou LUM. 

B 3adoKyMewnupoeaHHOM naMU cjivnae U3 (pondoe Cud HULL, AH onucueaemcn 
Heneuue eo3deucmeuH noneu odbiKnoeennou IUM na 2-x cmydeumoe u npenodaeamenn, 
Komopbie naxodunucb na ompadoniKe e Konxo3e. Ileo.i/cudauuo e 20 m. om nux nomunacb 
LUM. HecMompn na mo, mno onu dbinu, kuk um Kazanocb, na nomnumenbHOM paccmonnuu 
om LUM, ece onu o my mu mi cunbnuu ydap oneKmpu necKUM diokom u Kamn-mo neeedoMan 
cuna c nezKocnibw nodmna ux ecex nad 3eMneu u omdpocuna na necKonbKo Mempoe. 

OmyxHMbic tokh OyKO b tcjic jihtuch nopoanjiH okojio hhx cboh MarHHTHbie nojia, 
B3aHMOfleHCTBHe KOTOpbIX C CHJIbHCHIHHM MarHHTHbIM nOJieM IUM BbI3BajIO IIOHBJICHHC 
Momnoio cmiOBoro 9(|)(|)CKia bo37Chctbhh. Ecjih nanpaaccmiocTH MaramHoro hojih 
"cHJibHoro" nocToaHHoro MarHHTa bcjihhhhoh nopaflica 2-x Tji. nenocpcaci Bcnno Ha pyxe 
HCJiOBdca He aociaiOHiio, hioObi nnayunpoBaib 3aMeTHbie tokh cDyxO, to MoacHO ou,eHHTb, 
KaKoii BejiHHHHbi flOJiacHO 6biTb MarHHTHoe none caMOH UI'M, htoSm Ha pac ctobhhh 20-th 
m. ot JiioacH HiiayunpoBai b b hhx CTOJib 3aMeTHbie tokh (DyKO, cnocoOnbix coaaai b CTOJib 
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MomHbie CHJiOBbie 3(fxj)eKTbi. C o m 11 c b a i o lh hmch b ((lam acTHHiiociH stoto (|)eHOMeHa cncnycT 
caMHM cncnaib TaKyio ou,eHKy. 

,H,jia o6luch ou,eHKH HnrepecHO oi mci h i b, hto hcjiobchcctbo 3a ecw HCTopmo CBoero 
cymecTBOBaHHa nayminocb coanaBa'ib nanpa'A'cimoci b Maranmoro nonn bcjihhhiioh TOJibKO 
flo 1 MHJiJiHOHa raycc (#o 100 Tji.), np hh e m Ha ohchb KopoTKoe Bpcvia bo Bpc\ia B3pbiBa 
KaTymeK c OonbiHHMH TOKaMH. Mc/Kny TeM KaK b MajieHbKOM no pa3Mepy uiapuKC IIIM Ha 
HecKOJibKO nopaflKOB Oojibmaa nanpa’A'cmiocib MarHHTHoro nonn (no 10 8 u 6ojiee raycc) 

flep>KHTCB HJIHICJIbllOC BpCMH B TCHCHHH .flCCHTKOB MHHyT H 6oJiee. llOHBJICnHC TaKOrO 
CHJibHoro HCTOHHHKa MarHHTHoro nojia b6jih3h ot npoBO^aninx hjih nonynpoBonaHiMx Ten 
BbI3bIBaeT HHflyKH,HK) B HHX CHJIbHbIX 3JieKTpHHCCKHX TOKOB, B3aHMOHCHCI BHC KOTOpbIX C 
MarHHTHbiM nojieM IIIM KaK pa3 h npiiBonm k noxBJienmo Mounibix chjiobmx oijnjieKTOB 
B3aHMOfleHCTBHB C 3THMH TeJiaMH. 

ElHC CO HIKOJIbHOH CKaMbH BCCM HaM H3BCCTCH 3KCnepHMCHT C K a H a 10IH H \1 C B MOKfly 
nojirocaMH CHJibHoro oncKipoMamm a mchhoio MaaniHKa! Iloxa oncKipo- MaraHT 
BbiKJHoneH, MasTHHK KanaciCH cbo6o#ho. OniiaKO npn bkjik)hchhh sjick- h| TpoMarHHTa 
MeflHblH MaaTHHK Sbic rpo T0PM03HT CBOe HBH/KCIIHC H OCTaHaBJIHBaeT- 

ca MC/Kny nomocaMH MaraHTa kbk Syn'i'o b KaKoil-io rycroii cpcnc. B paMKax 
coBpeMeHHbix upcHCiaBJicnHil, Mbi 3HaeM oObHcnciiHC 3Toro 3KcnepHMeHTa. Ilpn ^bhvkciihh 
mchhoio MaaTHHKa k nojnocaM MarHHTa, b hcm HiinyuHpyiorcH nociaiomio cnjibHbie tokh 
CpyKO, B3aHMOHCMCTBHC KOTOpbIX C MarHHTHbiM nOJICM MarHHTa C03HaC'l CHJiy 
npcnaiciByioiiiyio /ibh/Kciihio ManTHHKa. Hbjiciihc sto jierKO oopaniMO. Ecjih mc/himh 
ManTHHK ocTaBHTb b noKoe, a k ManTHHKy npH6jiH>KaTb MarHHT, to MarHHTHoe none naniic r 
TOJiKaTb MaaTHHK b CTopoHy CBoero aIbh/KCiihh. OnuaKO eain ot noKonmerocn mchhoio 
ManTHHKa ynajnri b MaraHT, to MaraHTHoe none MaraHTa iiaminac! ynce yBneicaTb 3a co6oh 
Mcnnbiii ManTHHK. Tax Bbiuianai anaKOMbic HaM 3(|)(|)CKibi m a m htoh h 11 aM n h cc ko r o 
B03fleHCTBH3 OT HCTOHHHKa pyKO'IBOpiIOlO MarHHTHOrO IIOJIH B npOCTeifflieM IHKOnbHOM 
3KcnepHMenre. 

H3BecTHO, hto miioihc TaiiHbi npuponbi oc'iaio'icn nna Hac eme bo miioiom 
aaianoMiibiMH h He nocrymibiMH. PaaranKa nee KaKoro-nn6o hbjichhh iipuponbi nacre a 
nenoBeKy hhoh pa3 c oojibuiHM rpynoM h c ropbKHM nHHHbiM onbiTOM. Ho ynHBmcnbiibiM 
npn 3tom hbj racrcH to, hto 6e3ncanocTHan ncecTOKan oxpyncaioman Hac npripona nnorna 
caMa, xax 6bi pacKpbiBaci laiiiibi ncKoiopbix cbohx hbjiciihh, oiKpbno ncMoncTpripya nna 
nio6o3HaTenbHbix climniecKyio eymHOCTb sthx hbjiciihh. Hcooxohhmo TonbKO He 
nojicnmbCH h BHHMaTenbHO h c cepbe3HbiM HHTepecoM H3y L iaib Bee npoHCxonamne b 
OKpy/KaiOLHcii Hac npripone hbjiciihh. Bo BpeMa CBoeii okciichhhhm no nccncnoBaiimo 
aHOManbHbix hbjiciihh b r. KonnameBO b 1987 r., MHe nocHacTnHBHnocb ycnbimaTb 
CJicnyiouiyio HHTepecHyio HCTopmo o noBcncnini IIIM. 

Odnaotcdw naxodneb 3a zopodoM omen men co ceoeu doneptw no mponuiiKe nepes 
zycmyio ebicoKyw mpaey. Omeij men enepedu, a doub cnedoM 3a hum e Mempax deenmu 
om nezo. 

HeocHcudauHO donb ecnpuKuyna, man kuk nmo-mo ee mojiKuyjio e nosy u ona nynib 
ne ynajia. Omeif ooepuy.ncH u yeuden cnedywiqyio mpmuny. PndoM c donepmo Had mpaeoii 
(aa ebicome 15-20 cm. om nee) Jiemen npKuu ceemmquucn uiapuK IIIM, voice ydanmcb om 
nee. M 3decb ohu o6a cmanu oneeudifaMU nopanmienbuozo 3pejiuufa, kuk neped nemmqeu 
LU,M mpaea npudaejiueanacb k 3eMJie KaKou-mo neeuduMou curou, a 3a IIIM sma otce mpaea 
ebimmueanacb e nanpaenenuu 3a Jiemmqeu LUM, kuk 6ydmo yeneKanacb KaKou-mo dpysou 
neeuduMou curou. Henenue 6 uro oneith noxoo/ce ua Kamep dma/cyuaiucH no eode, moRbKo 
neped Kamep om 6biR ne no 6b cm eodbi, kok odbmno, a znyooKan n.\ia, Komopan deuzanacb 
HMecme c KamepoM. 

Ha6jnoaaeMoe npnpo/iHoe HBJieHHe b /jHHaMHKe aeMOHCTpHpoBajio co6oh b 
IIOJIHOM BH/je MarHHTO/IHHaMHHeCKHH 3<J)<|)eKT H OTTaJIKHBaHHH H UpHlII/KClIlIM, KaK B 
uiKOJibHOM 3KcnepHMeHTe c MaaTHHKOM h MarHHTOM. Ho Ha/i TpaBoii JieTeji yace He 





MarHHT, a peajibHaa III M. H 3to ABJieHHe aeMOHCTpnpoBajia 

HaM yace caMa npnpofla, a jnoSoiibmibiH hcjiobck cjiynaHHO TOJibKO 3 to noacMorpcji. 
H CTpaHHbiM aBJiac'ica to, hto 3to xbjiciimc, Bpoac 6bi, nojiHOCTbio coniacycTCfl c 
H3BeCTHbIMH HaillHMH TCOpCTHHCCKHMH MpCXtCTaBJICIIHJIMH 0 3aKOHaX 3JieKTpOMaraeTH3Ma 
fljia aBH/h'ymci oca HCTOHHmca H3BecTHoro b HayKe MarHHTHoro nojia. Ecjih y aBHacymeilca 
HIM 6bm 6bi TOJibKO SojibinoH tjicktphhcckhh japaa, to TpaBa npiimiiBajiacb k IIIM 
OflHHaKOBO xoporno Kax ciaan, rax h cucpejm ot Hee. Ecjih ace aonycrmb, hto IIIM 
sBJiaeTca CHJibHbiM hctohhhkom MarHHTHoro nojia, to naSjnoaacMbiii an 1 1 a m h h c c k h It 
3(J)(j)eKT, BpOJIC 6bl, XlCHCIBHICJIbllO HOaTBCpacaaCT 3TO npCanOJIOaCCHHC, HO TOJibKO c 
KaKHMH-TO HenoHBTHbiMH jtj in Hac CTpaHHOCTBMH h ocoScmiocTHMM. B npiipoae yaacrca 
noacMOipcTb eme to, hto sbho yace He yKJiaabiBacTca b paMKax H3BecTHbix icopciHHCCKHx 
npcaciaBJiciiHii. 

B peajibHbix cjiynaax, npn naSjnoacnMH IIIM b npnpoae, oSiiapyacuBacMbic ot hhx 

3JieKTpOMaTHHTHbie CHJIOBbie 3(l)(j)CKTbI, C (})H3HHeCKOH TOHKH ipCIIMa, OKa3bIBaiOTCH 
HacTOJibKO CTpaHHbiMH, hto He noaaaiorca KaKOMy-jinSo pa3yMHOMy oSbacncnmo, b paMKax 
H3BecTHbix HaM "c|iynaaMcm ajibiibix" 3aKOHOB 3JieKTpoMarHeTH3Ma. CroibHeHniHe 
MarHHTHbie nojia IIIM rniayimpyiOT 3aMeTHbie tokh <Ey ko b npoBoaamnx h 
nojiynpoBOflamHx Marcpnajiax, b tom HHCJie h b acejie3e h (jieppoMarnmiibix Marcpnajiax, ho 
iiOHCMy-ro He B3aHMoaciiC'iByioi c nocjieflHHMH no xoporno H3BecTHbiM HaM 3aKOHaM. Mbi 
Bee npHBbiKJin CHHTaTb, hto MaraHTHoe nojie (tcm 6ojiee TaKoe cnjibHoe) oSHiaiejibiio 
aojiacHO eme h npmanHBaib acejie30. CnjibncHWHC MarHHTHbie nojia IIIM, b 
npoTHBonojioacHOCTb HarneMy HiKOJibHOMy TKCiicpiiMcmy, iiOMCMy-io, coBepmeHO 
OflHHaKOBO B03aciiciByioi KaK Ha Mcaiibic npcaMCTbi, TaK h Ha acejie3Hbie, ho TOJibKO co 
3HaHHTeJIbHO MOHIHblM CHJIOBbIM IipOHBJIClIHCM (3a(f)HKCHpOBaH CJiyHaH, KOI'aa IIIM 
nepeBepHyjia aaacc TpaKTop). 

Ilpn iiaSinoaeiiHH npnpoaiibix ajicKipoMai iiHiiibix hbjiciihh, ciaiiOBHica oneBHflHbiM, 
hto Mbi acHCiBHicjibiio MHororo eme He 3HaeM o 3aKOHax 3JieKTpoMarHeTH3Ma h hcio-to 
B ecbMa BaacHoe ynycTHJiH b H3BecTHbix HaM «(|)ynaaMcm ajibiibix» 3aKOHax. Hmciiiio 
noaTOMy, noaoSiibie, Bpoac 6bi, ajicKipoMaiiiHiiibie hbjiciihh oRpyacaiomen Hac 
^eiiCTBHTejibHOCTH OKaabiBaiorca mia Hac, iiOMCMy-io, CTpaHHbiMH, aaiaaomibiMH, He 
nOHBTHblMH H CTpaiHHblMH 

^eHCTBHTejibHO, b peajibHbix cjiynaax, npn naSjnoacmiH m a r 11 mo a n 1 1 a m h h e c k h x 
3 (|)(|)Ckiob ot IIIM b npnpoae, oSnapyacn btcm bic ot hhx CHJIOBbie 3(|x|)CKTbi OKaibiBaioicn 
HacTOJibKO CTpaHHbiMH, hto He noaaaiorcx KaKOMy-jinSo pa3yMHOMy oSbacucnmo, b paMKax 
H3BecTHbix HaM npcacraBJiciiHH, He TOJibKO o 3aKOHax 3JieKTpoMaraeTH3Ma, ho h aaacc o 
3aKOHax MexaHHKH. 

Hanpwuep, e odiiom cjiynae IIIM nemena edojib depeannuozo 3a6opa. IIpu ohiom om 
3adopa nocnedoeamejibHO odna 3a dpyzou ompueanucb u omnemaubi docKU, odnaiw caMa 
IIIM npu 3moM npodo.i.majia nemenib cmpozo npuMonuiieuiio, KaK 6ydmo 6 ocku om 
3a6opa ompbieanucb eoece He caMOU IIIM. To ecmb, peanbno nponejinemcn cu 

lo«ou ')(l>(j)eKm deucmeun co cmoponu IIIM hu docKU, odnano 6e3 odpamnozo 
npomueodeucmeun co cmoponu smux docon na caxiv IIIM. 

JJpyzou oneeudeif 6un ceudemejieM unmepecnozo cunoeozo i (jxj)ei<ma b eiicme uh IIIM 
na zeo3du, Kozda oh npuduean umu doiqeuKu k cmene. Jinn mozo, nmodu doufennu na cmene 
obimi ynoo/cenu npaeunbno, oneeudeif namcuennn ux cnezna npudumuMU zeo3dnMU. Kozda ece 
doujCHKu na cmene 6 ujiu voice name uenenu zeo3dnMU, oneeudeif npucmynwi k ux 
OK onnamenbnoMy 3a6ueanwo. Odnam neoo/cudauno noneunacb deia/cyiuancn e nanpaenenuu 
k cmene IIIM. Bnonne eemeemeenno, IIIM npueneuna enuManue oneeudifa u oh omeneKcn om 
ceoezo dena. Kozda IIIM cnpunacb, mo oneeudeif xomen 6uno npodonmeumb ceoe 
npepeannoe deno, odnano neoo/cudanuo ounapyi/cun, nmo ece zeo3du 6unu nonnocmbio do 
zonoeoK 3a6umu (edaenenu) e doiueuKu. 
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B dpyzoM cjiynae, UIM nponemana e Henocpedcmeemo 6 jiu3u om ajieKmpojiaMnoHKu, 
KomopciH npu ymo.M 63opecmacb. Ecjiu UIM. kcik nojiazcuom 'jvinoaue, imeem wiomnocmb 
eo3dyxa u npedcmaejwem co6ou ne eecoMoe o6pa3oeanue, mo npu 63pbiee jiomhohku 
KOJ ieoanuH eo3dyxa necoMHenno dono/atbi 6 ujiu 6bi npueecmu k u3MeneHUK> mpaeKmopuu 
demtcenuH UIM. odnaKo e deucmeumemnocmu nimezo nododnozo ne npoucxodum. 

Mumepecnuu cjiyuau npou3omen e ifepKeu. Odnaotcdbi 3eonapb, c.iyz/caujuii amou 
ifepKeu, cmaji, kcik odbmno, 3eonumb e kojiokoji e nonoo/cennoe no epoxy 
epeMH. Oh nomnuyn eepeeKy, odnciKo 3eona KonoKona ne nocnedoeano. 
yduejiennbiu 3eonapb eutuen na yjiuify, nmodu nocMompenib na kojiokoji, 
Hino c hum cjiymmocb. Kozda oh nocMompeji uaeepx, mo yeudeji, mno 
nedaneKo om kojiokojici eucum npKuu csemmuuucH luapuK UIM, npu ymo.u 
ccim kojiokoji u ezo ydapmiK ocmaeajiucb coeepiuenuo nenodeuzHCHbiMU dacuce mozda, Kozda 
ydapmiK rmmyjiu 3a eepeeKy. B maKOM cocmonnuu kojiokoji naxodujicH do mex nop, nom ne 
ucuesjia UIM. Kan mojibKo UIM ucuesjia, kojiokoji cmaji 3eominib kuk odbmno... Taicoe 
nejienue eozMozicno edjimu okojio oneitb cujibnozo ucmoHuuKa MazHumnozo nojin. 

OcoScnno Haraa^HO HapymeHHe h3bccthbix HaM 3aK0H0B (|bi3mkh naSjnoaajiocb b 
xoporno 3aaoKy mci ri npoBaii iiom cjiynac rajibuoBCKOi o (J)eHOMeHa, H3y L iciiHC KOToporo 6biJio 
npoBcacno Tomckoh TpynnoH A 51 h Ch6HHU, A51. CoSbithc 3to npoH3onuio b kohup 
H oaSpa 1984 r. b cejie rajibii,OBKa 3MeHHoropcKoro paMoHa AjiTaMcKoro Kpaa. 




IUapoean mojihuh, pamepaMii c (pymoojibHbiu mhh, npojiemajia Had depeeneu Ha 
ebicome deyx-mpex decnmKoe Mernpoe. Ilepebiu nonaemuucH na ee nymu capau c 
.mejieiodmon- HbiMU cmoji6a.Mii dbiJi paidaajien u noeajieH (odna U3 (pomozpatpuu 
noKaibiaaem cmeneiib paipyiuenufi capon om eoideucmeun npojiemaioipeu UIM). 


0omo / 



Ilpojiemaji dajiee Had mcujium doMOM noKpbimoM mmpepoM, UIM omopeajia 
emetine c zeoidnMU uiutpep c Kpbiiuu dojua (c noeepxHocmu nopndKa HecKOJibKo comeH 
KeadpantHbix Mernpoe) u npunodnne eeci jmom uiinpep e 603dyx noejieKjia ezo 3a codou, 
pa36pacbiean no eceu depeeue (cm. (pomozpatpiuo doMa c omopeaHHbiM um(pep om). 


0onw 2. 


ripojiemaH dajiee Had mpaKmopHou cmannueu, UIM pa3daeuna odun ceapennuu u 



I MemajiJiunecKux yzojiKoe u noKpbimuu 6pe3enmoM i<api<ac (cm. fpomozpafpuio), a dpyzou 
Kapnac npu npuCmunceuuu k nerny IIIM cnanajia hooojiokch no 3eMJie (nepeuu Kapmc, 
oneeudno, cjiynauno 3a a mo- mo 3au l enwica u no3moMy 6btn pa3daenen!), a mzda IIIM 
odoznana Kapmc. 



0omv 3 



oh 6biJi nodmim IIIM e eo3dyx u nepeHeceH Ha 300 Mempoe u mhzko noca.men Ha 
3eMJiw. Bee ecezo mpKi 


<Ponto 4 


JI Tenepb nonpoSycM npoaHajiH3HpoBaTb stot cjiyiaii c no3Hu,HH H3BecTHbix HaM 
3aK0H0B (|)M3MKM. JlCTHLHaH IIIM HeCJia CBOHMH IIOJIMMH (aBHO He OJICKipiIHCCKOH npHpOflbl!) 
Kapicac BecoM cothh KHJiorpaMM BnojiHe ohcbhjhio, npHHHMaa bo BHHMaHHe 
HeoSxoflHMOCTb BbinojiHeHHa TpeTbero laKona MexaHHKH, hto co CTopoHbi Kapxaca k 11IM 
6buia npiuioaccna tohho iaKaa ace CHJia b cothh KHJiorpaMM. OmiaKO IIIM, noMCMy-io, 
npoflOJiacajia jieTeTb CTporo no npHMOH, xiaacc He aaMCwaa toto, hto k ncii npHuciniJica 
KaKOH-TO TaM MeTajIJIHHeCKHH KapKaC BeCOM B COTHH KHJiorpaMM. ECJIH IIIM, KaK 3TO 
oSmenpHHBTO CHHTaTb b nacTOMLHCC Bpcvia, HeBecoMoe o6pa30BaHHe c njiOTHOCTbio B03nyxa, 
to iiOMCMy Kapnac BecoM b cothh KHJiorpaMM He cmot, ^aace b Majioii CTeneHH H3MeHHTb 
TpaeKTopnio ee nojieTa? T bkhx «noHeMy» 3/iccb MoacHO 3anaib eme miioi o. 

IloMCMy ace CTOJib CTpaHHbiMH KaacyiCM hjhi Hac iiOBcaeiiHa IIIM? Ecjih Harnn 
npcaciaBJicnHM o 3aKOHax 3JieKTpoMaraeTH3Ma uciici BHicjibiio He nojiHbie, to Katciic hmciiiio 
3JieKTpoMarHHTHbie hbjiciihh eme ynymeHbi b iiaiuux npcacTaBJienmix 06 3thx 3aKOHax? B 
HarneM cjiyiac c IIIM, kbho oSnapyacHBajincb 3 cJ)c|iCKibi muiyKHiin tokob <Ey ko b 
i ipoBOjja uihx Maicpnajiax h nocjie^yiomero boihcmctbiih Ha 3 th tokh co ctopohm CHJibHoro 
MarHHTHoro nojia IUM, oanaKO KapKacbi H3 acejie3Hbix yrojiKOB CHJibHeHHiHM MaraHTHbiM 
nojieM L1JM npocTO TaK, KaK npHiaiHBacica acejie30 k oSbimiOMy MarHHTy’, He 
npHTHTHBajIHCb K CaMOH IUM!. H3 MHOrOHHCJieHHbIX HaSjHOfleHHH IUM BO BceM MHpe He 
6 biJio oSnapyaccno eme hh oanoi o cjiynaa, htoSm KaKne-JinSo MCiajuiHMCCKMC acejie3Hbie 
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npcjiMcibi iipHixiHBajiHCb ncnocpejiCTBcnno k IIIM KaK k HCTOHHHKy CHJibHeiimero 
MarHHTHoro nojia, OTKy.ua CJicuycr, hto Bee HaniH npcucTaBJicnmi o 3aKOHax MaraeTH3Ma 
fleHCTBHTeJIbHO OKa3bIBaiO'ICa B HCM-TO eme OHIH6oHHbIMH H HOJNIOCTblO HenpHMeHHMbIMH K 

LUM. 

OunaKO, TeM He MeHee, ua>KC b paMKax H3BecTHbix o6menpHH»Tbix npcucTaBJicniiii. 
booSlhc to mo>kho 6buio 6bi y>Ke ziaBiio yScHHTbca b orpoMHbix HHepu,HOHHbix CBOHCTBax 
^BH>KyHiHxcfl uapauoB, HCii0Jib3yH fljia npHMepa npocTbie pacicibi oiicptcthhcckhx 
3(})(J)eKTOB oSbIHHbIX 3JieKTpOMaTHHTHbIX CHCTeM. HanpHMep, eCJIH C03aaxb 3JICKTpHHCCKHM 
tok J b u,enH c ziociaiOHiio oojibuioh MiiayKi HBiiocibio L , to b u,enH 3anacaciCH sncpi Ha 
MarHHTHoro nojia paBiiaa, kbk xoporno h3bcctho, W L J~ /2 . Ilpn .HOciaiOHiio Oojibmoii 
HHflyKTHBHOCTH L 3Ta SlICpi HB \10>KC'I TOCTHTaTb BCJIHMHIIbl HeCKOJIbKHX COTeH H>KOyJICM H 

6ojiee. 

Majio kto 3aayMbiBaciCH, Ha hto ace ipai H i bca 3Ta orpoMHaa oHeprna? Bojibhikhctbo 
orpaHHHHBaeTca rpauHHHomibiM otbctom, hto 3Ta OHepma 3anacaeTca b MarHHTHOM none 
HHflyKTHBHOCTH L , I lOJiaiaH HTO 3THM OTBeT Ha nOCTaBJieHHblH Bonpoc nOJIHOCTbK) 
HCMCpnan. OanaKO, HTO >KC, C (J)H3HHeCKOH TOHKH 3pei[Ha, B HCHCTBHTCJIbllOCTH MbI HMeeM 

C03uaBaa tok J b ojicktphhcckoh u,enH? Bn3yajibHO Bpouc 6bi nuncio, kbkhm 6 biji 

npOBOAHHK C HliayKTHBIIOCTblO L 6e3 TOKa, T3KHM OH H OCTajICa nOCJie BKJnOMCHHa TOKa. 
OanaKO Mbi Bee y>Ke 3HaeM, hto npn C03uaiiHH TOKa J b npoBOuiniKC Mbi 3JicKipona\i 
HOCHTeJIHM 3TOTO npOBOflHHKa lipHUaCM CKOpOCTb V nOCTynaTeJIbHOTO HBH/KCIIHH (c 
noMombio 3(})(J)eKTa Xojuia 3Ta cxopocTb MoaceT 6biTb oiipcucjicua aociaioniio tohho!). Ho 
UJia xopomero mcuhoto npoBOuniiKa 3Ta CKopocTb cocTaBjiaeT (npn uonycTiiMoii iijiothocth 
TOK a) nopauKa cuhiihh cm/cck. nojiaraa, hto 3Hepraa, HanpHMep, 100 /)>k. iioipaMcna Ha 
npHaaiiHC KaKOH-TO Macce M ckopocth b 1 CM/ceK. Mbi o6Hapy>KHM, hto 3Ta Macca M no 
BejiHHHHe flOJDKHa 6biTb nopauKa 2» 10 tohh, to ecTb paBHa Macce ii,ejioro 
acejie3HOUopoaoioro cocTaBa. 3naa jtjihi ty npoBOua tjicktphhcckom u,enH h iuiOTHOCTb 
HOCHTejieii ojicktpuhcckoto TOKa b mchm, mbi Bccrua CMoaceM onpcucjimb kojihhcctbo Bcex 
3JieKTpOHOB HOCHTeJieH, KOTOpbIM Mbi lipHUaCM CKOpOCTb nOCTynaTeJIbHOTO HBH/KCIIHH V B 
paccMaTpnBaeMOM ojickiphtcckom Komype. H bot 3uccb to h oSiiapyacnBacrca, hto 
^ ciiciBHicjibiiaM tcJicJickthbi tan HHeppHomiaa 3JieKipoMai iiHiiia>i Macca Kaacuoio ojicKipona 
b paccMaTpnBaeMOM ojicKipimecKOM Komype OKa3braaeTca Ha uccutkm nopauKOB Sojibluc 
H 3BCCTHOH TaS-UHHHOH BCJIHHHHbl MexaHHHeCKOH MaCCbl OflHOTO 3JieKTpOHa. OKa3ajIOCb, HTO 
HToSbl BCeM 3JieKTpOHaM HOCHTeJIBM 3JieKTpHHeCKOH U,enH lipnaaib CKOpOCTb 
nocTynaTejibHoro usnaceHHa Bcero Jinnib b I cm/cck., to 3to OKBiiBajicimio iipMuaib TaKyio 
ace CKopocTb nocTynaTejibHoro jibh/KCiihh iipjiOMy acejie3HO,uopoacHOMy cocTaBy. Meamy tcm 
K aK bcb paccMaipHBacMaa HaMH JiaSopaiopiiaa ycTaHOBKa c ojickiphhcckoh ijenbio h bmcctc 
c hctohhhkom TOKa (#a>Ke BMecTe c caMHMH 3KcnepHMeHTaTopaMn!) HMeeM cyMMapHyio 
Maccy 3HaHHTejibHO MeHbmeii bcjikhkhw. HHepiyiOHHbie CBOHCTBa ii,ejioro 
>KCJ[C3iiojiopo/Knoro cocTaBa Maccoii b 2» 10“ 5 tohh Kaambift MoaceT ce6e npcjiciaBHib h 
KOH eHHO BCeM H3BeCTHO HaCKOJIbKO OHH BCJIHKH, TaK BOT TOHHO TBKHe ace KOJIOCCajIbHbie 
HHepil,HOHHbie CBOHCTBa npOBBJiaiOTCa H B nOnbITKe OCTaHOBHTb JIBH/KCIIHC 3JieKTpOHOB 
HOCHTejieii B lipOBOUHHKC TJICKTpiIHCCKOH H,enH C OOJIbLHOH HHflyKTHBHOCTbK) (T.e. B nOnbITKe 
npepBaTb tok), hto oSnapyaoiBacTCH b npoaBjieHHH MomHbix 3(Ji())eKTax caMOiinuyKHnu h 
C 03flaHHH orpoMHbix iiaiipH’A'cmiociCH 3JieKTpHHecKHx nojieH, iipciHnci ByiouiHx nonbiTKaM 
npepBaTb tok. OcTaHOBHTb nocTynaTejibHO jiBH/KyniHCOi h BaaiiMOjiciiCTByiomnc MOKjiy 
C060H 3JieKTpOHbI B lipOBOJIUHKC C TOKOM HJIH B nJIOTHOM CTyCTKe 3ap>UIOB C OOJIbLHOH 
TUIOTHOCTblO TBK>Ke TpyflHO, KaK H yCKOpHTb. HHTepeCHO eme OTMeTHTb, HTO KaVKyiiiaaCH 
JierKOCTb I ipil BCJICII HU OJICKipOlIOB npOBOJIHMOCIH npOBOflHHKa B JIBH/KCIIHC OflHHM meJIHKOM 
BbiKjnoMaicjni, b jiciiciBiircjibiiociTi 6biJia 6bi npocTO HeB03M0>KH0H, ecjiH 6bi He 6 bijio 
no6jIH30CTH HOHOB KpHCTajIJIHHeCKOH peiHeTKH 3TOTO >Ke npOBOflHHKa, TaK>Ke OOJiajiaiOLHCH 
KOJIOCCajIbHbIMH HHepil,HOHHbIMH CBOHCTBaMH H BblllOJIlHnOUICH pOJIb IICIIOJIBHVKIIOH OnOpbl. 
KojioccajibHbie cnjibi ojicKipHnecKoro nojia, iipHKJiajibiBacMbic k ojicKiponaM iipoBOjiHMoei H 



npoBOflHHKa, no# uchctbhcm xoTopbix ohh npjixoAaT b Mcmicmioc nocTynaTeubHoe 
#BHaCCIIHC B 0#H0M HanpaBJieHHH, OailOBpCMCmiO lipHJIO/KClIO H K HOHaM KpHC'iajIJIHMCCKOH 
pemeTKH npoBO#HHxa, ho b oSpainoM HanpaBJieHHH. Kaacymaaca npocTOTa hbjiciimx 
C03#aHHH TOKa B npOBO#HHXe 0#HHM IHCJIHXOM BbIXJIIOHaTCJHI, B XICHCTBMTCJIBIIOCTH 

06'bHcnacica noxa HaniHM nojiHbiM iicbc/KCCtbom b Haninx maniiax 3 aKOHOB oxpyacaiomeH 

HaC npHpOflbl. B 3THX MOmHbIX II pCJIC Kai bl BBC M bl X TCOpCTHHCCXM 3JieXTpOMarHHTHbIX 
3(|)(|)CK'iaX, KOTOpbie BO MHOrOM CXO/KM yxce C lipMpOailblMH 3JieKTpOMarHHTHbIMH BBJieHHBMH 
njia3MeHHbix o6pa30BaHHH h IUM, b nojiHOH Mepe oSnapyacMBaiorcfl noTemmajibHO 
B03M0aCHbie KOJIOCCajIbHbie 3JieKTpOMarHHTHbie HHepU,HOHHbie CBOHCTBa 3JieKTpHHeCKHX 
3apa#OB. 

3. mO/KrUAIIUhll CBOHCTBA CKAJIHPHOTO 

MATHHTHOTO nOJIH. 

B iiacTOHLHce Bpcxia MiioiOHHCJiemibiMH 3 kc 11 cp hmci naM 11 yace ycTaHOBJieHO, mo 
BTopoe cxajiapHoe MarHHTHoe nojie #BHacym;eroca iap>ma o6jia#aeT TaxHMH ace 
HHflyKu,HOHHbiMH CBOHCTBaMH, xax h oSbiMiioc BexTopHoe MarHHTHoe nojie. 0#HaXO 
iieoacmjainioe h ymiBmejibiioc cbohctbo cxajiapHoro MaraHTHoro nojia oKa3ajiocb b tom, 
hto 3to MarHHTHoe nojie He BiaHMoaeiiCTByer c (jieppoMaraHTHbiMH MaicpnajiaMM h 
/KCJIC 30M, xax aro HMeeT MecTO mia oSbimiioi o MarHHTHoro nojia. H bot TOJibKO Tenepb, npn 
yicrc peajibHOCTH cymccTBOBanna eme ojmoro Bii#a cxaJispHoro MaraHTHoro iiojim, 
HMeiomero BecbMa neoSbiinyio MarHHmyio npnpofly, cranoBmcx, HaxoHeu,, nojiHOCTbio 
noHBTHbiM, iioncMy Oapaacii b cbohx MHoroHHCJieHHbix 3KcnepHMeHTax Tax h He cmot 
o6napyacm b cxajiapHoro MaraHTHoro nojia. Tojibko Tenepb cianoBHica OHeBH#HbiM, hto bo 
B cex cbohx 3KcnepnMeHTax no peracTpau,HH MaraHTHoro nojia acejie3HbiMH onHJiKaMH 
<J>apa#eH b npHHimne He CMor 6bi oSnapyacmb 3Toro nojia, Tax xax 3 to nojie c hccjiciiibimh 
onnjixaMH BOo6me He BiaHMoacHCi Byer. H, 6ojiee Toro, TOJibxo npn yiere peajibHOCTH 
cymecTBOBaHHH eme BToporo Bii#a cxajiapHoro MaraHTHoro nojia, HMeiomero BecbMa 
CTpaHHyio Mammnyio npMpoay, ciaiiOBaica, HaxoHeu,, nojiHOCTbio nommibiMH CTpaHHbie h 
aaraaoMiibic iiobcuciihh Marmrmbix iiojich IUM h miioi hx apyrax ajiexTpoMaraHTHbix 
npnpoflHbix hbjiciihh, b tom HHCJie h aHOMajibHbix hbjiciihh, CBH iamibix c c|)ciiomciiom HJIO. 

CjieaoBaicjibiio, IBM npcaciaBJiaioi co6oh He TOJibxo ojmiionibic 3apH#bi hjih 
crycTXH 3aps#OB, x xotopmm booSlhc He npHMeHHMbi ypaBHemia 3J 1 cKipoa h 1 ia mhk 11 
MaxcBejuia (0 neM oh caM h npe#ynpeac#aji!), ho hmchho IBM oxa3ajiHCb H#eajibHbiMH 
HCTOHHHxaMH HeH3BecTHoro cmc b Hayxe cxajiapHoro MaraHTHoro nojia, xoTopoe, xax pa3, h 
6buio He 3aMCMcno cDapa#eeM h yiiymcno MaxcBejuiOM b ero 3HaMeHHTbix ypaBiiciinax 
3JieXTpOflHHaMHXH. 

TaxHMH HfleajibHbiMH HCTOHHHxaMH cxajuipHoro MaraHTHoro nojia MoryT 6biTb TOJibxo 
imeajibHbie TopoH#aJibHbie ToxoBbie chcicmbi. MHorae aBTopbi yace Bbicxa3biBajiH cboh 
iipcjmojiO/xenMa 0 BnxpeBoii CTpyxType IBM, omiaKO 3th npe#noJioaceHHa Hyac#aiOTca b 
^onojiHeHHH, hto BHxpeBaa CTpyxiypa IBM npcaciaBJiaci co6oh TopoH#aJibHbie 
cxoMneHcnpoBaHHbie BHxpn OTpHii,aTejibHbix h nojioacHTejibHbix 3apa#OB, xoTopbie comaior 
Momnbie TopoH^ajibHbie toxh, cnjibiieiiwce BexTopHoe Marmrmoe nojie xoTopbix 
nojiHOCTbio 3axjiiOHeHO Biiyipii TopoH#ajibHoro Biixpa. PeajibHO cymccTByioumc ace 
cnjibHeiiHiHe cxajiapHbie MaraHTHbie nojia b npocTpaHCTBe oxojio U^M ciiocoSiibi 
HirnyunpoBaib toxh (Dyxo b jiioSbix npoBommmx h nojiynpoBommmx Marcpiiajiax, 
aHajiorHHHO xax h oSbimiioc H3BecTHoe b Hayxe BexTopHoe Maranmoe nojie. 
HcnocpcaciBcmio ace c (JjeppoMaraHTHbiMH MaicpnajiaMH cxajiapHbie MarHHTHbie nojia He 
BiaHMoaeiiciByio, a bot c ajiexTpHnecxHMH toxbmh, mmynupycMbix b npoBommmx h nojiy 
npoBommiiix Maiepnajiax, cxajiapHbie MaraHTHbie nojia yace BiaiiMO/iciiciByioT, ho TOJibxo 
no 3axoHaM otjihhhmm ot H3Becrabix JIopeHu,eBCXHx MaraHTHbix B iaii m oneii ci b h ii. 

TaxHM o6pa30M, CTpaHHbie h nciioiHmibic xio nacionuicio BpeMeHH, b paMxax 
oSmcnpHinribix npcaciaBJiciiHH, CBOHCTBa tbxhx npapoanbix ajiCKipoMaiiiHiiibix 
o6pa30BaHHH xax IBM, oxa3ajiHCb nojiHOCTbio oSycjiOBJiciibi Taxace CTpaHHbiMH 
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MaraHTHbiMH CBOHCTBaMH He H3BecTHoro paHee b Hayice CKajiapnoro MarHHTHoro iiojih. 
OanaKO 3th CTpaHHbie h He nonai iibie 3JieiapoMarHHTHbie hbjiciihh ociaioica Bcero jihuib 
CTpaHHbIMH, a HHOrfla H CTpaiHHblMH, HO He yIIpaBJ[HCMbI\1 H CTHXHHHbIMH npnpOflHblMH 
BBJieHHBMH, KOTOpbIMH MbI CLHC He yMeeM yiipaBJm b H, TeM 6oJiee, HCn0JIb30BaTb 
npaKTHnecKH. OnuaKO KaKHe rpaiiaHOBiibie nepcneKTHBbi MoryT OTicpbiTbca nepca 
HejioBeHecTBOM, ecjiH oho nojiHOCTbio oco3HaeT h OBJiaacci npupoaoK 31010 CTpaHHoro 
MarHHTHoro nojia, noxa acMonc'ipHpyioi HaM iaKHC, y>Ke hbiio He iipupoanbic aHOMajibHbie 
BBJieHHH, KaK peajibHO cyuicciByiouiHe HJIO. Hh>kc oyaci npcaciaBJien noapoSno 
3aflOKyMeHTHpoBaHHbiH b Maiepnajiax Ch6HMH A II (ecTb ayanoiaiiHCb OMCBHaua) cjiynaH 
CTpaHHbix eoiiy iC'i ByiouiHx ojicKipoMarnmiibix hbjiciihh y»:e ot aHOMajibHoro oSbCKia THna 
HJIO. y flHBHTeJIbHbIM HBJIHCTCH TO, HTO o6Hapy>KHBaeMbie COnyiC'IByiOUIHC (|)H3HMCCKHC 
HBJICIIMX OT HJIO OKa3bIBaiO'ICM npaKTHnecKH ' 10 /KHCC'IBCinibIMH OnHCbIBaeMbIM BbIHie 
CTpaHHbiM 3JieKTpoMarHHTHbiM CBOHCTBaM IHM. B paccjicaoBaiiHH onncbiBaeMoro cjiynaa 
npHHHMaji iicnocpcaciBcmioe ynacTHe caM aBTop namibix CTpox. TmaicjibiibiH onpoc 
OMCBMaua coSbiTHB 6bui npoBeacn aBTopoM b Iiepnoa ynacTHa ero b o^hoh h3 skciichhhhm 
Ch 6HHH, Ail b 1985 r. b MejibHHKOBCKOM h Ko>KeB- hhkobckom panoHax. 

C06 hi mu e 3mo npoucxodwio e cene Boponoeo Komceenuuoec- cuozo paiiona eiqe e 
1966 2. OneeudifaMU 3111020 nenenun dunu o/cumeneu 3111020 cena, odnauo 

HenocpedcmeeHHhiMU oneeudifaMU 3111020 nenenun OKa3cmucb decmiKu otcumeneu, Komophie 
nocjie nepeo20 ceanca uunocpunbMa e MecmnoM pacnonomcennoM noodanb na depezy peuu 
06b KUHomeampe, mnu no dopoze k ijenmpy ceoezo cena. Bmopozo ceanca kuho e cenbCKOM 
KJiyue He 6bino no npumme euxoda 113 cmpon Kunoannapamypu nocne npousoiuedmezo 
codumun. ffeno 6bino 3umou e uonife nondpn jviecnifa. Tlepebiu ceanc e Kunomeampe 
ouonmincn e 9 h. eenepa no MecmnoMy epexienu u na ymiife 6bino voice docmamonno mejvino. 
He6o 6 hi no micmoe u 3ee3dnoe. Ha ne6e 6bina eudna Jlyna. 

Heootcudanno enepedu edonb dopozu u ue oneiih ebicono nad neu noneunocb npuo 
ceemmpee nnmno, Komopoe dbicmpo npudnuoicanocb u npuo6pe.no (popxiy npuo-upacnozo 
mapa pa3MepoM c Jlyny. B danbneumeM npuuu map co cuopocnibio caMonema-uyuypy3HUKa 
cman npudnuo/canihcn naecmpeuy udyufUM no dopoze modnou, yeenimueancb e pa3Mepax. H 
Kozda map c pa3MepoM voice e mpu Jlynu ouaiancn nad zonoeaMU modeu na dopoze, on 
ocmaHoeuncH. Bee naxoduemuecn na dopoze modu e empaxe pa36eoicamicb Kino Kyda. Ha 
dopoze ocmanocb monbKo dea nenoeeua, dpambn Hupuuoeu Cepzeu Huuonaeeim u 
Anencandp HuKonaeeim, KomopbiM OKa3anocb kuk mo ne ydodnuM dpyz neped dpyzoM 
nponeumb ceoio mpycocmb, xomn uauou-mo otcueomnuu empax oxeamun u ux. Bpa hum 
pemunu nocMompemb, mno oice 6ydem danbiue? Hpuocnib mapa yeemmu- nacb, no na nezo 
moo/cuo 6bino euie cMompemb. 

nocne ceoeu ocmanoem map Mednenno nanan cnumcanibcn na nux Heootcudanno 06a 
onu oufymunu ydap sneumpunecuuM monoM no pyua.u u nozaM u muon-mo neeedoMan cuna 
cmana daeumb na nux ceepxy euza. Pyuu nonejuy-mo 6bino mpydno nodnnmb, uozda onu 
numanucb nouaoamb na odneum. Ha menu ux daeiua muon-mo mnoicecmb, uau 6ydmo no 
uenoeeuy y nux cudeno na menax. no Mepe cmiotcenun pa 3 Mepbi odneuma npodonotcanu 
yeemmueambcn u yeemmueanocb memoeoe deuemeue 0111 omozo odbeuma. Cmano dyrnno, 
onu paccmezuynu nonymyduu u cnnnu pyuaeunbi. Kozda yznoebie pa3Mepbi odbeuma 
yeenuHunucb do 15 cm. na paccmonnuu eumnnymou pyue, on ocmanoeuncn. npu omo.M 
cunoeoe daenenue na dpanibee npeupamunocb, odnauo memoeoe eo 3 deucmeue u npuocnib 
odbeuma emanoeunueb voice mpydno nepenocuMbiMU. Ho nocne ocmanoeuu odneum pe3uo 
u3Menun nanpaenenue ceoezo deuo/cenun u cman dbicmpo ydannnibcn, yMenbiuancb e 
pa3Mepe. Odnauo uau monbuo o6beum cman ydannmbcn, cnoea 6panibee ydapuno mouoM u 
muon-mo neeedojvian cuna nomnnyna ux voice uyda-mo eeepx. Epambn omanenu e ucnyze. 
Kozda cuna daeiua ux u 3eMne-Mamymue euje ne dbino man empamno. Ho uozda uauan- mo 
cuna nomnnyna ux uyda-mo eeepx u nepmy na uynunuu, onu cunbno ucnyzanucb. Cmanu 
ucuanib na dopoze, 3 a mno moo/cho dbino dbi cxeamumbcn, no na dopoze u ednrnu nunezo ne 



oht.io, 3a mno mojicho 6uro 6u cxeamumbcn. Toad a ohu cxeamunucb dpyz 3a dpyza pyKaMU u 
KaKan-mo cima cnezKa ux npunoduma, SHamimenbHO yjvieHbiuue ux daenenue m dopozy, a 
3ameM cmana ducmpo yjvieHbuiambCH no Mepe ydanenun ouheiona om hux. Hodnnemuch na 
3HaHwnejibHyw ebicomy, o6he/<m uchcz e mom nanpaeaemiu, nyda oh jiemeji panee. Tlocjie 
omjiema odbenma neKomopbie 113 ocMejieeiuux oneeudifee nodxodwiu k opambmi c eonpocoM, 
mno 3mo mozjio dumb maKoe. Bcio HOHb 6pa men tie mozjiu 3acnymb, man kok nu hux nanajia 
KaKan-mo anamun u cnamb ne xomenocb. Ha caedyiountil dene 6pa men u Mnozue dpyzue U3 
o/ciabifoe cena codpamicb enoeb na Mecme nadmodemin oaue/ona. Ebino oonapyntceno, mno e 
paduyce nopndKa 70 m. om dopozu, e ihom Hucne na Kpuiuax dnuotcaumux doMoe, cnez 6 ur 
nodmaen u 6 ur puxRbiM om cujibuozo metuoeozo eo3deucmeun. 

TaXHX C006iHCIIHH 0 CTpaHHOM 3JieKTpOMarHHTHOM B03aCMCTBMH CHJIOBbIX IIOJICH 
HJIO Ha npoBonamnc (MCTajuinwecxHC) h nojiynpoBoaaiHHC npcaMCTbi, Ha acn 

BOTHbix h Ha nejiOBeica MoacHO npHBecTH cure cothh xax H3 otcwcctbciiiioh, Tax h h 3 
3apy6eacHOH HH(J)opMau,HH. OflHaxo /lamibic conyiciByiouiMC (J)H3HHecxne 
3JiexTpoMarHHTHbie aBJicnna iipcacraBJiaiOTca yace aajicxo He ocBoSnanbiMH npapoaiibiMH 
aBJieHHaMH, a hbiio u,ejieHanpaBJieHHO ynpaBJiaeMbiMH a b j i c 11 h a \i h , xoTopbie B03M0acH0 
HMeiOT iieiiocpeaciBcmiyio CBa3b c HeH3BecTH0 H clhc aJia Hac laniiOH (])CiiOMCiia HJIO h 
npHpoflbi aBJicnwa aHTHrpaBHTau,HH - bchhoh mchtc HCJiOBCwecxBa, Hcnojib3yeMOH noxa 
TOJibxo b 06'bCKiax HJIO h hm noaoSiibiM. /H,j in Toro, HToSbi noflnepxHyTb ocoSyio 
3HanHM0CTb HeH3BecTHbix noxa xiJia Hac iiojich h aBJiciinn 3JiexTpoMarHeTH3Ma h, b 
pe3yjibTaTe 3Toro, He Hcnojib3yeMbix hbmh b nojiHon Mepe, MoacHO npHBecTH paa apyrax 
H3BeCTHBIX H 3aaOXyMCHTHpOBaHHbIX COoSlHClIHH 0 MOLLUIblX 3(J)(J)eXTaX 3JieXTpOMarHHTHOrO 
aHHaMHnecxoro B03acHCTBna (J)H3HnecxHx iiojich ot peajibHbix HJIO Ha MarcpHajibiibic 
06'bCKI bI H HCJIOBCKa. 

npudamnuKa. 1 oKinndpn 1978 z. Had doMOM nponemen map duajuempoM nopndKa 7 
m. nynib ceemnipuucn uznympu na eucome 2-x mnamcnozo doMa. H3 cmenu cmami 
eunemamb Kupmmu a Mednenno onycKambcn na zcmrio. KaK moRbKo map OKazueancn nad 
depeeoM nunonu - oho eupueatocb c KopneM u mhzko ymadueaRocb na 3eMRto. Co 
CRedyioutezo daMa copeanut-b ruchiu mutpepa u Remenu cnedoM 3a mapoM <i<ai< e 
uccnedoeannoM humu TanbijoecKOM cpenoMene om 111 M). B mpembexi doMe npu 
npoxon/cdenuu mapa cmapyrnna, en3aeman uynoK, eocnapuna k nomoRKy u MnzKo 
onycmwiacb 06 pa mno. 

CenezaR. 9 oKtnndpn 1980 z. JJemeR ooheian Oruhou nopndKa 30 m. u mupunou 
nopndKa 15 m. no nymu nonema odbemna 6 uro cneceno nopndKa 50 KpecnibnncKux usd u 9 
donee Kpynnux 3danuu. Bupeannue c KopneM depeebn RezRU e odnoM nanpaeRenuu edoRb 
noRema odheiana. JKumenu onuieHaiom, mno 3a necKORbKo cexynd do noneRenun HJIO 6ur 
" ydymaiomuu wap”. Boda e cocydax nazpeRacb do 50° 3 a 2 Munymu npoRema odbexma. 

nempo3aeodcK. 17.02.1985 z. (1 h. hohu). Ceemniquucn Ouck OuaMempoM 2 m. 

cuanana conpoeootcdan udyufuu no o/ceneznodopoo/ci iomv nymu 
menRoeo3, a 3ameM nepeMecmuRcn k hcmv u "npupenuncn" e 
necKORbKux Mempax enepedu menRoeo3a u cKopocnib ezo nanana 
BodumeRb cmaR mopM03umb u sukriohur nod any motiRuea k 
deuzamemo, odnano menRoeo3 CKopocmu ne cdaennn. Mamunucm 
menRoeo3a 6 ur cwibno nepenyzan. no3eonuR na cmamfuto u npedynpeatun dejicyp/iyio, 
Komopan nadmodana npudnuDtcatoipuu.cn menRoeo3 e cmpannou ceemoeou mpyde. neped 
etnaHijuei< odbeton ompenunen om menRoeo3a u 3aeuc Had RecoM. Kozda menRoeo3 deimyncn 
daRbuie, ooheian cnoea npuifenuncn k hcmv u cnoea maufwi ezo c euKRtoHennuM deuzameneM 
noKa He ompenunen coeceM u ynemen. B pe3yjibiname "noMOipu" odbetana, na 
menjioeo3e dbino OKonoMneno nopndKa donee 300-x numpoe zopumezo. Co cnoe 
MaiuuHuema u dettcyptiozo Ha cmanupu, xydo wnuK nomanoe H.n eocnpomeen Kapmuny 
mennoeo3a c mnuyipuM ezo odbeKmoM (cm. oduH m pucyHKoe xydo mnuKa). 
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KojiutbopHux, z. Can-JJueeo. 16.11.1973 z. ffeoe 17-neniHux nodpocniKoe yeudenu e 
cady oo.ibiuou dan nodyMajiu eMKoemb dun eodbi. Odbeian duaMempoM 7 m. u ebicomou 4 
m. Odun U3 hux oceemuji odbeian (ponapuiWM. Bepxnnn nacmb odbeiana 3aceemunacb 
po3oebiM ceemoM, 3ameM odbeian npunodnnjicn na 1 m. u huh an Mednenuo epamanibcn. 
OdHoepeMeHHo noneuncn 3eyK, noxo muu Ha cupeny. Bdpyz eoupyz cmanu paccbinambcn 
3eneHbie dnecKU. Kozda nepenyzauubie pednma cmanu ydezamb, mo y hux 
ir dbino maKoe nyecmeo, mno ohu dezym nod eodoii (bchomhum uiKonbHbiu 

3KcnepuMeHin c 3amyxawu^UM e MaziiumnoM none MannmuKOM!), cnoeHo 
KaKan-mo HeeedoMan cuna Meiuana um demanib. IIo eceMy meny nyecmeoeancn kukou- 
mo cmpannbiu 3yd (deucmeue maian <I>yi<o'). Kozda ManbHUKU c mpydoM omde.manu, ohu 
odepnynucb u yeudenu ucHeiaioupiii 3a odnauaMU odbeian. 3mo codbimue dbino e 19 n 20 

MUH. 

Ha cnedywmuii deub Ha Mecme nocaduu dbinu oduapyrneitbi 3 Keadpamnux 
omeepcmun znydunou 20 cm. pacnononceuubix e eude paeHodedpeHHOzo mpeyzonbHUKa co 
cmoponaMU 2 m. Tpaea dbina CMnma no npyzy npomue nacoeou cmpemm. 

Mumenu e onpyze coodmunu, mno e 19 u.15 muh. - 19 h. 20 muh. nadmodanucb 

■i c 

cmpaHHbie menenoMexu (Konedamin cmpoK do nonHozo ucHe3H06enun uiodpameuun). 

B 90 km. om z. Can-JJuezo Ha Mopcnou daie e 19 h. 20 muh. HyecmeumenbHbiu 
MazHumoMemp noKaian naudonbimie oniKnoHeHun. 

TaKOBbi peajibHbie (j)aKTbi oicpy>KaK)meH Hac .ncMCTBmcjibiiocTH, npupona KOTopoM 
HaMH ^ajiCKO eme He bnyncna. HaM paHO erne BoexBajm b HaniH "BejiHKHe" naymibie 
fl 0 CTH>KeHHa h paB^aBaib noMiicBiibie jiaBpbi. BejiKHaMmee .qocTioKeHHe HCJiOBCMCCiBa - 
3HaMeHHTB>ie ypaBiiciiHa sj i c mpon h 11 a m h k h MaKCBCJiJia, MO>KeT 6 bi i b hchci bh icjibiio mo>kho 
6mjio CHHiaib laKOBbiMH b ccpcHHiic XIX Bena, ho b XX Beice, h tcm 6 onee XXI Beice 
IIpaKTHHeCKH He H3MeHHBHIHHCB BHfl ypaBHeHHH 3JICK'ipO^HIiaMHKH TOBOpHT y>Ke 
coBepmeHHO o flpyroM, a hmciiiio o uiySoKoil 3aK0CTeHeji0CTH nauinx 3HaHHH. Ha npoBepKy 
HaniH HoeiH/KCiiHa cine xiociaiOHiio nancKM ot ipcSycMoro ypoBiia pjm Toro, hto6bi 
npn6jIH3HIbCH K nOHHMaHHK) BCeX Tex BBJieHHH OKpyVKaiOLHCH Hac /ICHCTBHTCJIbllOCTH, 
KOToptie y>Ke peajibHO naSjno^acMbi, He roBopa y>Ke 06 aHOMajibHbix aBJienwax, KOTopwe 
y>Ke HCMOlICipupyiOI HaM HHbie H,HBHJIH3aiI,HH. n03T0My, H3 oSjiaCTH aHOMajibHbix BBJieHHH, 
BepiiCMCH k HaniHM 6 jiH>KaHHiHM He pemeHHbiM eme 3eMHbiM npo 6 jieMaM 
3JieKTpoMameTH3Ma, ot peineiiHa KOTopbix b 3HaHHTejibH0H CTeneHH 3aBHCHT Sy^ymee Bcex 
Hac Ha nauiCH njiaHeTe 3c\uia. 



BCE 3TO M02KH0 BLIJIO nPE^BH^ETL 


5 . 

3HAHHTEJIBHO PAHEE. 

3a fljiHTejibHbiH nepHOA cymecTBOBaHHa 3Jic ktpoahi 1a\i hkh HaKonHAOCB Sojibuioc 
KOAHH eCTBO KaK TCOpCTHHCCKHX, TaK H 3KCnepHMeHTaABHBIX (ftaKTOB, TaK HTO, Aaace B paMKaX 
H3BecTHbix iipcAC iaBJiciiHH, jierKO moacho 6biJio yace AOKaiaib, hto npoAOABHBie MarHHTHbie 
CHABI ACHCTBHTCAbllO AOAACHBI CymeCTBOBaTb I 30,31 |. 

HanpHMep, b paMKax H3BecTHbix JiopeHpeBCKnx npeACTaBJieHnn, c oahoh 
CT opoHbi, MeacAy AByMfl HaxoAHUIHXCH Ha oahoh npaMoii 3JieMeHTaMH TOKa HHKaKoro 
MarHHTHoro BaaHMOAeiicTBHfl He aojiacho cymecTBosaTb, T.e. 

F„ E 0, (I) 

TaK KaK BAOJib HanpaBJieHHH 3 thx tokob H3BecTHoe BeKTopHoe MarHHTHoe none 
H OT 3THX TOKOB nOJIHOCTbH) OTCyTCTByeT. OAHaKO eCJlH B0Cn0Jlb30BaTbCfl ApyrHMH 
H3BeCTHbIMH B 3AeKTpOAHHaMHKe COOTHOHieHHAMH, HanpHMep, A3H 3HepTHH 
B3aHMOAeHCTBHH Apyr c ApyroM MarHHTHbix nojien H| h H 2 ot 3thx tokob corjiacHO 
BbipaiiKeHHH 

W=.*— fll.H.dV^o . (2) 


to Heo)KHAaHHO o 6 Hapy>KHBaeM, hto aah aiynaa A®yx iiaxoAaiiiHxca Ha oahoh npaMOH 
3 JieMeHTOB TOKa hx cyMMapnaa aiiepi Ha BiaHMOAciiCTBiia ( 2 ) Bee ace He paBHa Hyjiio h 
3 aBHCHT ot pacc'ioanna \ica<Ay hhmh. OTKyAa cpa 3 y ace ycTaHaBJiHBaeM, hto MeacAy AByxia 
HaxoAauiHMHca Ha oahoh npa\iOH SACMCirraMH TOKa AonacHa cyuicci BOBai b He paBiiaa Hyjiio 
npoAOJibiiaa CHJia MarHHTHoro B 3 aHMOACHCi BMa 


F„=^*0 
" aR 


(3) 


Bojiee toto, ecjiH Hcnojib30BaTb, onaib ace, H3BecTHBiH b sa c KipoA hi ia mhkc 
( j)opMajiH 3 M iiojia BeKTopHoro noTeHH,Hajia A , to AAa oncpi HH BaanMOACHC i Bna, HanpHMep, 
AByx ABHacyniHxca no oahoh npaviOH 3 acktphwcckhx aapaAOB e, h e, HenocpeACTBeH ho y 


W. = — (A,e,V. + A.e,V, )* 0 

CTaHaBA h BaeM A r ' 2 1 1 1 2 2 ’ 

OTKyAa HaxoAHM, hto 

A d R 


(4) 


( 5 ) 


CHJia npoAOJibiioio MarHHTHoro B 3 aHMOACHCiBMa MeacAy AByxia ABHacyniHMHca no 
oahoh npaMOH 3 apaAa\m He paBHa iiyjno. OAHano, H 3 cpaBiienna peayjibiaiOB ( I ),( 3 ).( 5 ) 

oSHapyacHBaeM 1A ,! 1 ° 

hto Bee nojiyHCinibie Bbipaacenna Aaioi cymecTBcmio pa3Hbie anaHCiiHa, xoia pcib 
HAeT 06 oahom h tom ace aBJiciiHH TeM He MeHee, H3 ( 6 ) bhaho, hto Aaace b paMKax 
H3BecTHbix npcAC'iaBJiciiHH, npnneM pa3HbiMH H3BecTHbiMH MeTOAaMH, yc'iailaBJi hB acica 
B03M0acH0CTb cymccTBOBanna He paBHOH iiyjno npoAOJibiion MarHHTHOH chabi 
B 3aHMOAeHCTBH». Ecjih ace npn onpcACAcmiM cha ( 1 ),( 3 ),( 5 ) ywccrb clhc cymccTBOBamie 
CKajiapnoio MarHHTHoro iiojih Hh,, to Bee paccMOTpeHHbie Bbirne MeTg^Bi a a a chabi 
npoAOAbHoro MarHHTHoro BaanMOAciiciBHa Aaioi oahh h tot ace pe3yAbTaT, 
Te Fa - F h Fj ,*0 ( 7 ) 

CymecTBOBaHHe chabi npoAOABHoro MarHHTHoro BBaiiMOAciiCTBiia ABHacyuieioca 
3AeKTpnHecKoro aapaaa co CKajiapnbiM MarHHTHBiM noneM Aerxo AOKaabiBaci ca, HanpHMep, 
npn paccMOTpeHHH 3(J)(J)eKTOB MarHHTHoro B3aMMOACHCi BMa ABMacymci oca 3apaaa e c noneM 
BeKTopHoro noTemjHana A (hah co CKajiapnbiM MarHHTHBiM noneM Hn, = - div A) 
TOpOHAaABHOH oSmOTKH C TOKOM, npH yCAOBHH nOAHOTO OTCyTCTBHA odblHHOrO BeKTopHoro 
MarHHTHoro iiojia H = roi A b npocTpaHCTBe BHe topohasabhoh o 6 motkh. B pa3AHHHBix 
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Bapnamax hmciiiio 3th B3aH 

MOfleHCTBHS npOHBJIXIOTCH, HanpHMep, B COnyTCTByiOmHX (|)H3HHCCKMX 3(f)(J)eKTaX 
B3aHMOfleHCTBHa IIIM C OKpy>KaiOmHMH o6'bCK'ia\lH. 

H3BecTHO, hio y HfleajitHOH TopoH^ajibHOH oSmotkh Bee MarHHTHoe none H± 
3aKjnoMcno BHyTpn oSmotkh. CHapy>KH nee lopoHnajibiion oSmotkh cyincci Byci TOJibKO He 
paBHoe Hyjno none BeKTopHoro noTeHn,nana A, nna KOToporo HMeeM 
- ciiy A = Hu, * 0 (8) 

Ilpn nBH/KeiiHH 3ap«na b none BeKTopHoro noTempiana A TopoHnanbiioii oSmotkh 
(cm. pnc. 6 ), b paMKax H3BecTHbix npcnciaBJiciiHH, Moiyr 6biTb onpencjiciibi enenyioiHHC 
BHflbl MarHHTHOrO B3aIIMoneHC I BHH [ 30,31 ] 



1 . Ilpn hbm/KCiimh aapana e no ocn Topoiinanbiioii o6motkh c tokom, 
HiinyunpycMoe aapanoM e oSbimioe MaranTHoe none He, ecTecTBeHHO, npoHHKaeT n bo 
BHyTpb lopoHnajibiiOH oSmotkh, ncHCiBya Ha ero Onn^anmne paniianbiibic tokh b 
npoBOflHHKax n C 03 naBaa TpnBnanbHbie cnnbi nonepcmioro MaranTHoro AaBnemia P x . KpoMe 
Toro, npn nBH/KeiiHH aapana e b none BeKTopHoro noTemi,Hana A T Topon.ua, una 3 Heprnn 
B 3 anMOflencTBHn si oi o 3 apa.ua c noneM BCKi opnoro noTeHn,nana Toponua Syncxi HMeTb 

W T =lA T e,V,^0 (9) 


OxKy ia naxoiiiM 


F" = 

r T 


_ <9W r 


0 R 


*0 


( 10 ) 


CjicnoBarcJibiio, cyMMapHaa cnna MaranTHoro uaBneHHa uBHncymeroca 3 apa.ua e Ha 
lopoHnajibiiyio oSMOTKy (b npn 6 nH>KeHHH Mi iiopupoBaiiHa 6 onee cnaSoro BaanMoncHCi Bna 
c ynajicmibiMH tokobbimh npoBouHHKaMH Toponua) oyucT paBHa 

F„= Fj.+ F| *0 (11) 

2. Ananoramioc He paBHoe Hynio anaMCiiHe una cnnbi nponojibiioro MaranTHoro 
B 3 aHMOfleHCTBHn UBHncymeroca 3 apa.ua c noneM BeKTopHoro noTeHu,Hana A Topo- 
JI\ 


H^a MO/Kcr 6biTb ycTaHOBneHO h h3 3Hepran BuaHMOuciiCTBMa MaraHTHbix iiojicii 
UBHncymeroca 3 apa.ua H e h MaranTHoro nona H T ropoH.ua BHyTpn o6b cm a Topo- nna 



aw. aw„ 

-—H- - 

ar a r 


(13) 


Wj_ = fH^H^dV H W,=^-fH^dV (12) 

87T J 8tt j 

OiKy.ua ycranaBJiMBacM, hio Mencuy uapauoM h ToponuoM 6ynyr nciiciBOBaib He 
paHbie Hynio nponojibiibie cnnbi MaranTHoro BuaHMOuciiCTBMa 

3. Tax KaK BneTaiomHH b ropoHuanbiiyio o6MOTKy ujicktphhcckhh uapau e oynci 


E 



1 30 

c at 


(14) 




yBenHHHBaTb hjih yMeHbinaTb MaraHTHoe none BHyTpn l oponna, to b npocTpaHCTBe okojio 
Topon^a Syjiyi iimiyHiipoBarbcn BnxpeBbie 3jicxTpnwccxnc nojia 3JXC nimyxHnn, xoTopwe 
6yny'i jih6o TopM03HTb hbh/xciihc lapajia hjih ycxopaTb, b coraacHH c H3BecTHbiM b 
3JieKTpOflHHaMHKe 3aKOHOM MlinyKHHH 

4. Ecjih paccMOTpeTb Biaii m one ii ct b n c nBHacymeroca 3JiexTpHHecxoro aapana c 
TOKOBbIM TOpOHflOM B CHCTeMe O I CHCi a, CB»3aHHOH C JIBIT/K y LL| IIMC 'A 3JICXTpH L ICCXMM 3apaflOM, 

to b CHCTeMe noxoameroca lapajia ot mbmciihiouiciooi bo BpeMeHH nojia BeKTopHoro 
noTeminajia A HaneTaiomero Ha Hero ropomia 6ynei HiuiyunpoBaibCH BHxpeBoe 
3JieKTpHnecKoe nojie, corjiacHO H3BecTHOMy b sj i c xipon h i ia m h kc 

E = -i|^ = -J;(VV)A^» (15) 

COOTHOHieHHK) G 1 L 

Uon XICHCI BHCM BHXpeBOrO 3JICKipMHCCKO10 II0JIH E Ha TJICKTpiIHCCKMM 3apajl Oy/ICT 
neHCTBOBaTb He paBiiaa Hyjno iiponojibiiaa CHJia bjiojib iiaiipaBJiciuia jibm>kci[hm Topon.ua. 

Kax bhjiiio H3 (9)-( 15), b paMKax H3BecTHbix iipcHCiaBJiciiHH, pa3HbiMH MCTO.ua mh 
J ierxo ziOKaibiBacica peajibHOCTb cymecTBOBaHHa npouojibiiOH chjim MarHHTHoro 
B3aHM0fleHCTBHa MC/KJiy HBH/XyLHHMCa 3JICXTpHWCCXHM 3apaU0M H nOJieM BeKTOpHOTO 
noTeHiiHana TopoHua. 

5. K paccMOTpeHHOMy Bbirne puny B3aii mouchctb m ii c Hucajibiioii TopoiiHajibiioif 
TOKOBOH CHCTeMOH, XOI'Ua B npOCTpaHCTBe BHe TOpOHJia oSbIHIIOC BeKTOpHOe MarHHTHOe 
nojie l O/Kncci Bcmio paBHO Hyjno H = 0 , Moxuy TeM xax nojie BCKi opnoi o noTCiiuHaua A h 
CB» 3aHHoe c hhm cxaJiapHoe MarHHTHOe nojie H = - cHy A A O He paBHO Hyjno, CJieuycT 
paCCMOTpeTb eilie MarHHTHOe BiaHMOUCHCTBMC MOXUy HByMB OUHIiaXOBblMH 
TOpOHUajIbHblMH TOKOBbIMH CHCTeMaMH (CM. pHC. 7). HcCMOTpa Ha TO, HT0 BCe oSbIHIIOC 
MaraHTHoe nojie H ohiioio h BToporo l opoM/iOB 3 a- 

6. IOIIOMCIIO BHyTpH 3THX TOpOHflOB H, B paMKax oSmenpHHaTbIX H3BeCTHbIX 
npc/iciaBJiciiHH, naxojHHHMCCH Ha paccToaHHH npyr ot npyra Toponubi B3aiiM0jiCHCi B0Bai b, 
Ka3ajiocb 6bi, He nojiacHbi, TeM He MeHee, TeopcTHwccxH movkiio jiciko iioKauaib, mo naace c 
ynciOM TOJibKO oSbimibix MarHHTHbix iiojich H , MaraHTHoe B3aHM0jiCHCiBHC Moxuy 
TOpOHUaMH He MO/XCT 6bITb paBHbIM HyjHO. 

H3BecTH0, mo xor.ua TopoHuti iiaxonaica Ha paccToaHHH upyr ot npyra, to 3Hepraa 
oSbimioio MarHHTHoro nojia xaacuoro H3 ropomiOB othcjibiio Moacer 6biTb jiciko 

W, =— fH T 2 dV W, = — fH T 2 dV (16) 

onpenejieHa 3aBHCHM0CT»MH h s*r J 11 Xj J ' 1 

rue oSjiacTH HineipHpoBaiiHM orpaiiHieiibi BHyTpeHHHMH oSjiacraMH 

paCCMaTpHBaeMbIX TOpOHUOB. 

M C/KJiy TeM XaX JTJISI SIICpi'HH MarHHTHoro B3aHM0UCHCTBHa MC/XJiy MarHHTHblMH 

nOJIilMH OflHOrO Hi h npyroi o H 2 6yucM owcbhuho hmctb 

W,=—fH^H^ dV = 0 (17) 

x Rn- J T ‘ Tj 

OflHaxo, ecjiH Topomibi npH6jiH3HTb npyr x 


Puc. 7 




H COBMeCTHTb 6jIH>XaHHIHMH TOpU,aMH, y XOTOpbIX, XaX 3T0 BHUHO H3 pHC. 7, 
pajiHajibiibic toxh iipoiiiBOiioJiO/Xiibi, to MarHHTHbi e nojia 3thx toxob nojiHOCTbio 


http://www.e-puzzle.ru 









CKOMneHcnpyiOT flpyr flpyra h b pe3yjibTaTe mw nonyHHM, hto CHCTeMa H3 flByx oumiaxoBbix 
TopoHflOB 6yaer 3KBHBajieHma b #Ba pa3a y b c j m h c i n i o m y b aJimiy onnoMy roponny. npn 
3 tom cyMMapnaa Tiicprnx BaanMoacHCiBHa MarHHTHbix iiojich Biiyipn yBCJiHiemioro 
TopoH^a onpcacjiHCi ca He paBHbiM Hyjno cooTHomeHHeM BHfla . 

W, =—fHiHtdV *0 (18) 

x 8 t J t, t, 

yHHTbIBaiOmHM 3HeprHK) B3aHMOaCHCTBMX MOKfly MarHHTHbIMH IIOJIHMH H| H H 2 
OflHOrO H BTOpOrO Toponaa. Tax KaK TIICpiMH BBaHMOJICMCTBMH JIByX TOpOHflOB npH HX 
COJIH/KCIIHH yBCJIHMHBaCICH Ha BeJIHHHHy 3HeprHH B3aH\10aCHC'IBH (18), TO flBa TOpOHfla 
fleHCTBHTejibHO flOJDKHbi HcnbiTbiBaTb CHJibi B3aHMHoro npHTaaceHHa. Ecjih ace yHCCIb CLHC 
He paBHyio Hyjno sncpi Hio MarHHTHoro B3aHMoneHCTBHa cicajiapHbix MarHHTHbix nojien b 
npocTpaHCTBe BHe ToponnajibHbix tokobmx chctcm, 

W. =— |h" H‘ dV *0 (19) 

11 8;r 1 ’ 

TO SBJieHHe MaTHHTHOTO BBaHMOJICHCTBMH TOKOBbIX TOpOHflOB HBJiaeiCa UCHCTBHTCJIbllO 

peajibHO cy mccTBy iollihm. 3iccnepHMeHTajibH0 oSiiapyaccno [30,31], hto nsa 
pacnojioacemibie Ha o^hoh och Toponna (hjih hbc onmiaKOBbie ToponnajibHbie oSmotkh c 
MaraHTonpoBOflOM), npn HajiHHHH ojiHOiianpaBJicinibix MarHHTHbix noTOKOB b hhx, 
HcnbiTbiBaioT CHJibi upoaojibiioro MarHHTHoro npHTaaceHna, (bmccto oacnnaeMoro 
OTTajiKHBaHHa npn aonymciiMH h ajiHHHa b npocTpaHCTBe okojio ToponnoB MarHHTHbix iiojich 
pacceamia). B paMKax ace oobimibix npcaciaBJiciiHii, npn OTcyTCTBHH MarHHTHbix iiojich b 
npocTpaHCTBe BHe TopoHflOB, paccMaTpHBaeMbie Topon^bi B3aHMoncHCTBOBaTb booolhc He 
flOJDKHbi (oSmotkh BbinojiHeHbi c KOMneHCHpyiomHMH naSeraiouiHMH cojiciionnajibiibiMH 
BHTKaMH). 

ripHHHMaa BO BHHMBHHe, HTO paCCMaipiIBaCMaH 3aaa L ia B3aHM0JICHCTBHH 
HBHVKymerocH aapana c nojieM BCKiopnoro noTeHii,Hajia ropoHjia Moncjinpyer co6oh 
SKcnepHMeHT ApoHOBa-BoMa b nocTaHOBKH anoHCKHx c[)H3hicob [ 36 ], to npoBeneHHbie 
Bbirne pacHCibi pacK'pbiBaioi co6oh (])H3HHecKyio eymHOCTb nojio>KHTejibHbix pe3yjibTaTOB 
onbiTOB ApoHOBa-EoMa. nojioacHTejibHbie pe3yjibTaTbi TKcncpHMcma ApoHOBa-EoMa 
oSycjiOBJieiibi He KBamoBbiMH siJuJieKTaMH, icaic sto ooinenpHiHno CHHTaTb, a oobimibiM 
KJiaCCHHeCKHM 3(])(])eKTOM HBMCIICIIMa CKOpOCTH HBMaCCIIMa JIBHHCy HieiOCfl 3JieKTpHHeCKOrO 
3apana b none BCKiopnoro noTeHipiajia, bcjicjictbhh Hero mcihic'ich h jtjimi ta BOJiHbi fle- 
Epofraa y HBHVKyuicroca 3apana KpoMe Toro, b paMKax iiobbix (])H3HHecKHx KOHii,enii,HH, 
oSnapyacHBacrca HBiiaa ownSoHiiocTb yicopeHHBHiHxca "(liyimaMcm ajibiibix" 
npeflCTaBJieHHH o "nyajiH3MC HacTHii,a-BOJiHa". Hnicaicoro "ayajuriMa BOJiHbi h HacTHii,bi" b 
npupoae He cymecTByeT, a BOJiHOBbie 3(])(])eKTbi nBHacymHxca nacTHii, nojiHOCTbio 
oSycjiOBJienbi c|)h3hkoh B3a h m o jic hct b h h nBHacymHxca nacTHii, co cpcnofi c[>H3HHecKoro 
BaxyyMa [ 1 ]. AnajiorHHiibic BOJiHOBbie 3(|)(|)eK'ib[, icaic h3bcctho, B03HHKaiOT h b peajibHO 
omyTHMbix MaTepnajibHbix cpcjiax npn hbhhcciihh b hhx MaTcpnajibiibix Ten, Koiopbic 
OTpaacaiOTca npHMepHO aHajiorHHHOH ace (j)H3HHecKOH 3aBHCHMOCTbio (nanpHMcp, hbjiciihc 
aspoflHHaMHHecKoii reHepan,HH 3Byxa b B03jiyxc h t.#.). 

7. OEOEIU,EHHfl H BEIBO^EI. 

TaKHM o6pa30M, ocHOBbiBaacb Ha aHajiH3e tcopcthhcckoio h TKcnepHMcmajibiioro 
Marcpiiajia, orpoMHoro KOJinnecTBa hmciolhhxch b 3JicKTponHiiaMHKC npoTHBopenHH h 
napaaokXOB, iicoSxoaHMbic /ioiiojiiicihhi h yiOHiieiiHa oSuicnpHiHnoio (JiopMajiH3Ma 
MaKXBCJiJia CBejiHCb, npeac^e Bcero, k uiaBiiOMy BbiBoay, hto y jiioSoi o ^BHacymero aapaaa 
cymecTByeT He o^ho, a hbb Biiaa MarHHTHbix iiojich - BCKi opnoe MarHHTHoe none H x = rot A 
h CKaaapHoe Maranmoe none 

Hh = - cljy A . Boaee Toro, xax OKa3ajiocb, TOJibKO o6a BH/ia MarHHTHbix noaeii Hx h 
Hh OTpaacaiOT co6oh noaHbie MarHHTHoe cbohctbo jiiogoio ^BHacymeroca aapaaa h 
iipcaciaBJiHioi co6oh Hepa3pbiBHoe h bbbh Moaonoji i in louiee eamiCTBO. Ho caMbiM 



nopa3HTejibHbiM oica3ajiocb to, KaK OTMenanocb yace Bbirne, mto CKanapHoe MarHHTHoe none, 
B npOTHBOnOJIO)KHOCTb H3BeCTHOMy BeKTOpHOMy, He B3aH\10HCHCTByCT C oSbIHHbIMH 
MarHHTHbiMH MaTepnajiaMH, a aicaoBarcjibiio booSlhc He motjio 6biTb onpeaeneHO 
H3BecTHbiMH bo BpeMeHa Oapaaca h AMnepa o6menpHHaTbiMH McroaaMH, hto, b KaKOH to 
CTeneHH, oObacHaeT 3aKOHOMepHOCTb 3apoacaeHHa, noMHMO nponHx npimmi, rjiySonaHinero 
3a bck) HCTopmo HayKH Kpn3Hca b ([lynaaMcm ajibiiofi (|)H3 mkc. CTOJib neonciiaamibiM bbiboh 
o cymecTBOBaHHH cmc oanoro Bi-iaa MaraHTHoro nona Ha, Ka3ajiocb 6bi, 6e3o6naHHOM He6e 
oSlHClipHlia i blX H yKOpeHHBHIHXCfl KOHU,enU,HH B COBpeMeHHOH (J)H3HKe, JIOMaeT Bee XOpOIHO 
yCrOHBLUHCCH H npHBbIHHbie npeaeiaBJIClIHa B 3J I C Kipoa H 11 a\l H KC MaK'CBCJIJia, HO 3aTO 
npocTbiM h ecTecTBeHHbiM nyTeM nerKO ycipanaci, HaKOHeu,, Bee HaKonjieHHbie 3a 
aJiH icjibiibiH nepnoa CBoero pa3BHTHa Miioi OMHCJicmibie napaaoxcbi h npoTHBopenna. 

OaHaxo HanSonee BaacHbiH c|)ynaaMcm ajibiibiR BbiBoa H3 o 6 mcro aHaaH3a ochob 
(J)H 3HKH OKaaajICH CBH3amib[M BOBCe He CO CBOHCTBOM eaMOTO TJICKipHMCCKOlO 3apaaa H 
cymecTBOBaHHeM y Hero aByx BHaoB MaraHTHbix iiojicm, a, npeacae Bcero, co cbohctbom 
caMOH cpeabi (|)h3hmcckoi o BaKyyMa, b KOTopoii paccMarpiiBacTca 3 tot 3apaa. Bojicc toto, 
xax 3 to 6 buio ycianoBJieno nanbiiefiiiniMH HCCJieaoBaiiMMMH, 6e3 yncia cymecTBOBamia y 
aBH’/Kyuici oca 3JieKipHHCCKOi o aapaaa clhc h CKanapHoro MaraHTHoro nona, booSlhc 6 biao 
6 bi ncB03MO>Kno nojiyMHib nonHoro onncaHHa 3JieKTpoMaraHTHbix cbohctb BaKyyMHOH 
cpeabi, T.e. o 6 a BHaa MaraHTHbix iiojich tccho BaanMOCBnaanbi apyr c apyroM h c npHpoaoM 
caMoro (j)H3HHecKoro BaKyyMa. 

Ho npeacae hcm roBopHTb 06 3 JieKTpoMarHeTH 3 Me, ajiCKipoMai iiHiiibix hbjiciihhx h 
3 JieKTpoaHHaMHKe KaK HayKe (b tom mhcjic h o jiioSbix apyrax paaacjiax COBpeMeHHOH 
(}3H3 hkh), OKa3ajiocb ncoSxoauMbiM, npeacae Bcero, onpeaeuHTb ocHOBHbie 
MaKpocKonHHecKHe CBOHCTBa cpeabi (|)H3 hmcckoi o BaKyyMa. BHOBb, KaK 3 to 6 buio yace b 
npomaoM BeKe, iiCKniOHmcnbiio Sojibujoe anaMCiiHC npHoGpen Bonpoc - aBjiaeTca an cpeaa 
(jiH3HHecKoro BaKyyMa npcH\iyuiccTBcmiOH chctcmoh oiCHCia ana paajiHMiibix (|)H3 hmcckhx 
aBaeHHH b jiorajibiibix oSaacTax peajibiioio npocTpaHCTBa h KaKOBbi ee CBOHCTBa b 
KOCMH necKOM h Meac3Be3aHOM npocTpaHCTBe. Pe3yjibTaTbi aHajiH3a BHOBb ipcSoBajiH 
nepecMOTpa Bcero HaKonjieHHoro ao iiacioaiHcro BpeMeHH 3KciicpnMcm anbiioro h 
icopciHHCCKOio Maiepnajia Ha ochobc yace hobwx, 6 onee npHeMJieMbix o 6 mnx 
(J)HJIOCO(J)CKHX H (})H3HHeCKHX KOHU,eniI,HH C Il,eJIbIO B03M0aCH0CTH HaHTH, HaKOHeil,, BbIXOa H3 
C03aaBHieHca kph3hchoh cmyan,HH [ 1 ]. 

Hto ace KacaeTca BBoaiiMbix b stoh KHHre npHHii,HnHajibHO hobmx npeacTaBJieHHH o 
MaraHTHbix CBOHCTBax aBnacymcrocx 3JicKTpnwccKoro 3apaaa, btopom ihiic MaraHTHoro 
nona, npoaonbHOH MaranraoH CHJie, npoaonbHbix TJiCKipoMammiibix BOJiHax, to KaK 
noKa3biBaeT npoBeaeHHbiH o 6 lhhh aHajiH3 HaKoruieHHoro 3a anmcnbiibiH nepnoa 
TeopeTHHecKHx h 3KcnepHMeHTajibHbix HceneaoBaHHH, npo 6 h 

ohihSok, MHorae (Jih3hkh, b o6meM, caMoeioaicjibno npiixoniijiii npaKranecKH k 
aHajIOTHHHblM BbIBOaaM 0 neo6xOaHMOCIH eepbe3HbIX H3MeHeHHH B COBpeMeHHOH 
KJiaCCHHeCKOH 3JieKTpOaHHaMHKe. 

HanpnMep, BnepBbie hbjiciihc npoaonbHoro MaraHTHoro B3anMoaciiCTBna, KaK 
OTMenanocb Bbirne, 6 biJio oSnapyaccno eme b XIX BeKe b TKCiicpiiMcmax AMnepa h ero 
aHanorax [28,29]. Bojibinoe kojihmccibo 3KcncpMMcm ob co CTpaHHbiMH MaranrabiMH 
B3aHMOaeHCTBH5IMH 6 bIJIO IipOBCaClIO CnrajIOBblM [ 34 ]. Pa a 3KCnepHMeHTOB CO CTpaHHbiMH 
oiMTb ace MarHHTHbiMH 3(ji(})eKTaMH onHcaHbi b paSorax [ 37-47]. no Kpaiineii Mepe, b Tpex 
onySjiHKOBamibix paSoiax pa3Hbix aBTopoB TOJibKO b Harneii CTpaHe [48-50], Bbipaaccnwa ana 
BToporo MaraHTHoro nona b BHae H|| = - ciiy A, b o 6 meM, 6 bijih tcopcthhcckh BbiBeaeHbi, 
HO HHKTO H3 3THX BBTOpOB He HaiHeJI CMeJIOCTH Ha3BaTb erO «HOBbIM MarHHTHblM nojieM». He 
aocTaBano o 6 me([)HJioco(j)CKoro h o6mec})H3HHecKoro oOocHOBaHHa BBoaHMoro HOBoro 
noHaTHa. Cjihihkom BenHKa 6 biJia HHepTHOCTb MbmuieHHa h cjihihkom bcjikk 6 biji bbtophtct 
eneu,HajiHCTOB no " MaiCMaiHHCCKOMy naTaHHio", ycTaHaBJiHBaiomHx onpeaeneHHbie 
npaBHJia KajIHSpOBOK, HOpMHpOBOK, aOnOJIHHTeJIbHbIX yCnOBHH, HITpHXOBaHHbIX KoopaHHaT, 
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8-(})yHKLI,HH H T.fl. - 3THX HeH3MeHHbIX a'lpuSyTOB (|)OpMEJ[bII0-MaiCMai HHCCKHX MCTOaOB B 
(J)H3HXe. He XBaTaJIO ClICHMajIbllbIX OOLUHX TCOpCTHHCCXHX H 3KCnepHMeHTajIbHbIX 
HCCJieflOBaHHH, JIOKa3bIBaiOLUHX lICOOXOaHMOCTb BBCaClIHH 3aKOI[HCINIOI O H 3aKOHHOrO eme 

oflHoro nororma «cxajiapHoro MaraHmoro nojia». He xBaTano CMejiocTH orSpocm b Bee, Tax 
Ha3biBaeMbie, CTpoHTejibHbie Jieca MaiCMaiHHCCKOio ([jopMajnmia. Bojiee Toro, MBiiaa 
HeoSxoflHMOCTb xaxoro-TO flonojiHeHHa oSmenpunaTbix iipcacTaBJiciiMH o MaranmoM none 
oxa3biBajiacb ohcbhhiiom h h3 aHajiH3a MiioroHHCJiemibix SKXiiepHMcmajibiibix pe3yjibTaT0B. 
OflHHX aBTOpOB (CHHeJIbHHXOB E.M., CHHeJIbHHXOB fl.E., AjieiHHHCXHH B.r., rciia B.B. H 
ap. [ 49,51-53 ]) sto CTHMyjiHpoBajio b HanpaBJieHHH noncxoB hobbix (J)yHXii,HOHajibHbix 
3aBHCHM0CTeH flJia 0'ipaVXeiIHa lICIipOTMBOpCHMBblX CHJIOBbIX 3(J)(J)eXT0B MarHHTHOrO 
B3aHM0fleHCTBHa, apyiHC aBTOpbl HCXajIH nyTH B npHHU,HnHajIbHO hobom Iioaxoac 
0'ipaVXCIIHH HBJICIIMH MarHHTHOTO B3aHM0aCHC'IBHH. BeCbMa HHTepeCeH B 3T0M OTHOineHHH 

onbiT BepTHHexoro n.A. (Ycojibe CuSupcxoc, HpxyTexaa o6ji.), aBTopa XHHra 
«npaxTHHecxaa \iai iimoan i iaM w<a» [ 54 ], xoTopoM onbiTHbiM nyTeM cjiynaHHO oonapy>xHJi 
3(f)(J)exT upHiHVxcnHa lopoHaajibiibix oomotok c toxom. YauBmcjibiibiM npn stom aBJiacrca 
to, hto BepTHHCXHH n.A. caMOCioa icjibiio npmiieji x BbiBOny o iicooxoaiiMOCTii cepbe3Horo 
H3MeHeHHa o6m,enpHHaTbix npcacTaBJiciiHii o Marairmbix nojiax h MaramHbix 
BaaHMOaCHC'IBHHX H HeoSxOflHMOCTH CMeHbl IipCaJIOXCmiOlO MaXCBeJIJIOM 
MaTeMaTHHecxoro (J)opMajiH3Ma. nojiyHcmioe hm anajimimccKoe Bbipaacemie ^Jia BexTopa 
MarHHTHoro naiavxenHa T , nyTeM Hecxojibxo aScipaKiiibix .nonymcnnH o hbjiciihh 
MarHHTHoro B3aHM0fleHCTBHa jiHiiCHiibix oecKOiicmibix toxob, no cyuieciBy #oxa3biBajio 
co6oh cyLHceiBOBaiiHC npHHH,HnHajibHO HOBoro (|)H3HMCCKoro noHaraa, xoTopoe paHee b 
paSoTax [30,31 ] 6biJio onpeflejieHO xax nojiHoe BexTOPHoe MarHHTHoe none Hn , h xoTopoe 
HaxoAHTca xax icpea H3BecTHoe BexTopHoe MarHHTHoe none H± , Tax h icpea 

;h x Hen3BecTHoe cxajiapHoe MarHHTHoe none Hn, b bb^c 3aBHCHMOCTH 
HOH 11II 

H n =|Hi r+ Hn, x . TaxHM o6pa30M, hhcto npaxTHnecxaa ncoOxoaiiMOCTb 
xaxcoBepmeHHO cjiynaHHO npHBejia BepTHHexoro n. A. x OTxpbiTHio iioboio Biijia 

noji- 

e paHoro MarHHTHoro BiaHMoaciiCTBua. nporpecc b Hayxe, xax H3BecTHO, B03M0>xeH He 
jiar-TOJibxo b pe3y jibTaTe jtjim icji birbrx n,ejieHanpaBJieHHbix xax tcopcthhccxhx, Tax h 
P IlM 3xcnepHMeHTajibHbix noncxoB, ho h i ip m hhcto cjiynaHHbix oScToaiejibCTBax, hto 
HHexojibxo He yMeHbmaeT n,eHHOCTH OTxpbrma. 06Hapy>xeHHe iioboio Heoacn- P oB 
namioro 3(})(})exTa, koiichiio ace, CHJibHO CTHMyjinpyeT TBopnecxHH npou,ecc HCCJie- B/lc 
flOBaTejia, ho 6e3 o6mero c|)yHflaMeHTajibHoro o6o6meHHa h noHHMaHHa (j)H3HHec- P oB xoii 
cy th aBJieHHa, oiciib nacTbi cjiynan nojiHon norcpH cjiynaHHO o6Hapy>xeHHoro ‘ aJ, ° 
paHee aBJieHHa iipuponbi H3-3a hcbo3mo>xhocth ero noBTopHTb. OxcnepHMeHTbi c ioro 
TOXOBbIMH TOpOHflaMH BBTOp flaHHOH KIIHITI H,eJieHanpaBJieHHO lipOBOHHJI eme B 3bIJI 
1982 r., ho yace npn HMeiomHMca nojiHOM TeopeTHnecxoM oSocHOBaHHH B03MoaceH 
Horo O/XHaacMoro 3(})(J)exTa, nosTOMy caM no ce6e oSHapyacemibiH 3(J)(f)exT HHxa- ’™> xoh 
Heo>XHflaHHOCTH yace He iipc^craBJiaji. 

roBCjicaycr ynoMaHy tb o 6 opmmiajibiibix OK'cnepHMcmajibiibix paSorax Kojiec- 
H,HxHHXOBa B.H. (^npexTopa PHTH, CO AH P<t>, i.Omck), xoTopbiil, iipoBOjia 

HCCJieflO- 

HHXBaHHa HBJieiiHa Hin cp(|)epeiiHHH CBH-iiojich, o6Hapy>XHJi cipaiiiioe, b paMxax 
'"’'oomeiipHiia rbix iipcacraBJiciiHH, hbjiciihc iipoxo/xaciiMa ojicxipoManim iibix CBH- 
T£IK bojih nepe3 MeTajuiHHecxHe OKpaiibi. HcooxoaHMoe i b iioc ranoBKH npoBepoHHoro 
3 ro >3xcnepHMeHTa KojiecHHXOBbiM B.H. 6bma Bbi3BaHa, Bcero jihhib, nonbiTXOH o6bac- 
H °HHTb HeXOTOpbie CTpaHHbie CHTyan,HH B HBJieHHH HHTep(J)epeHH,HH npOTHBO(J)a3HbIX 
mx BOJiH b onraxe. H3BecTHO, HanpHMep, hto npn hht ep(J)epeHn,HH HByx jiynen CBeTa 
M.,hx cyMMapnaa oiiepi Ha oxa3biBaeTca paBiioil Hymo ((|xnooyMai a b CBcacniibix npo- 



3T0THB0(j)a3Hfeix Korepenmbix Jiynax CBeTa He aacBCMHBaci ca). Oiniaxo ecjin Jiynn 
i cnSbiJiH HanpaBJieHbi no# MajibiM yuiOM flpyr k flpyry, to nocne hx pacxoayjeHHa ohh 
l eH,, BHOBb oSpciaio'i cbok) nepBonaMajibiiyio Tiicpi nio. Anajimiipyx pe3yjibTaTbi stoto 
" ll>l 3KcncpHMcma, y KojiecHHKOBa B.H. B03HHKJia Hincpccuaa Mbicjib. Ecjih y Jiyncn 
mH fl o hx CBeuenmi sHepraa 6bma He paBiioii Hymo, ziajicc npn cbc/iciimm cyMMapnaa 
/ [H 3ircpi MH OKa3biBaci CH paBHOH Hymo, a nocne pacxoameHHa y hhx BHOBb iiohbjihc- 
-3HO TC a 3Heprna, to b cjiywac oicyiciBHa 3iicpi MH npn hx cbcjiciihm, bo3mo>kho, 
jiynaM 

"'’oeapaBJiHHiio, Hcpci mo hm upoxo^n i b - nycToe npocTpaHCTBO hjih Mcrajui, Tax 

11 * xax OHH 

HMetOT cy MMapHyio HyjieByio 3Heprmo. Mcxoiui hx ihkhx, flOBOJibHO pa- 

1111 'nyMiibix aaKjnoHCiiHH, KojiecHHKOB B.H. npHmeji k BbiBoay o iicoSxojhimocth 

noc- 

!HbiTaHOBKH npoBcpoMiioi o 3KcnepHMeHTa. H pe3yjibTaTbi npoBCjiemioro hm siccnepH- 
HM MeHTa OKa3ajiHCb HeoacHflaHHbiMH. Kor.ua b MecTe CBCjicmibix urn cp(])cpnpyioiHnx 
I CMCB L I-JiyHCH OH nOMeCTHJI MCTajIJIHHCCKHH 3KpaH, TO OH o6napy>KHJI, H IO Hil l Cp(|)C- 
'"'piipy ioihhc Jiymi npoxomn wcpca MeTajui. ,3,0 moch jihhhoh Bcipeie c KojiecHH- 
™ c KOBbiM B.H. b 1989-90 rr., oh Taione He 6biji 3HaxoM c mohmh paSo iaMH h npoBO- 

rax 

AHMbIMH y)Ke B TO BpeMfl OKCnepHMeHTaJIBHBIMH HCCJieAOBaHHHMH no npOAOJIBHBIM 
P° e 3JieKTpOMarHHTHbIM BOJIHaM. 3 tHMH HCCJieflOBaHHBMH, B HaCTHOCTH, 6 bIJIO flOKa3a- 
pe3HO, h io npn urn cp(|)cpciiHnn noncpcMiibix ojiCKipoMai iini iibix bojih, SHepraa hx 
nojiHOCTbio ipanc(])opMHpycic>i b Tiicprmo oSpaiyiouinxca npoflOJibHbix 
3JieKTpOMaTHHTHbIX BOJIH. floiICpCHnblC H lipOJIOJIbllblC 3JieKTpOMarHHTHbie BOJIHbl 
(j)yHKU,HOHajIbHO B3ailMOCBH3aiIbl MC/KJiy C 060 H H B3aHMHO oSyCJIOBJIHBaiOT H flOnOJIHJHOT 
jjpyi flpyra. npn nonbiTKe H3MCiienna (yMenbiucnHa, i loziaBJiei i hh ) iioncpemibix 
3JieKTpOMaTHHTHbIX BOJIH, 3l[CpiM« HX ipai [C(|)OpMHpyCIC>l B 3HepTHIO B03HHKaiOmHX 
lipOJIOJIbllblX 3JieKTpOMarHHTHbIX BOJIH H npOU,eCC 3TOT B3aHMO- oSpaTHM. MeTOflHKa 
npoBOflHMbix KojiecHHKOBbiM B.H. 3KcnepHMeHTOB OKa3ajiacb npaiemHecKH micm hmiioh 
npOBOflHMOH aBTOpOM, MC/KJiy TeM KaK H,eJIH 3KCnepHMeHTOB H HCnOJIb3yeMbie HCXOJHIbIC 
npcjiiiocbuiKH cymecTBeHHO OTjnraajiHCb. Cjiynaii stot ^ociaiomio iioyHmcjicn h 
iipcjiciaBJiaci co 6 oh caMoeiOM icjibiibiH no3na-| BaTejibCKHH HHTepec, hio otkpbithb hobmx 
BBJ ieHHH B OflHOH oGjiaCTH HHOr#a A M05KH0 JJCJiai b H npH ^Ci ajIbllOM o 6 lHC(|)H3HHCCKOM 
aHajiH3e hbjiciihh h 3 upyi oii,, oSjiacTH. O npoHHKaiomHx ciiocoSnociax npojiojibiibix 
3JieKTpOMaTHHTHbIX BOJIH p l OBOpH I bCM TaiOKe B paSOTC [ 55 ]. H OflHaKO 

KpoMe Macro Hcnojib3yeMoro HCCJiejiOBaiejiaMH anajimimccKoro H n TKCiicpiiMcmajibiioro 
MeTOfla HayHHoro noHCKa, ecTb eme MeTOflbi o6mecj)HJio- A eo(f)CKoro h o6me(J)H3HHecKoro 
naymioro aHajiH3a iicxojnibix (liyimaMcmajibiibix,, KOHH,enu,HH h (|)H3hhcckhx hbjiciihh. 
OcHOBbiBaacb Ha o6meM (})hjioco(})ckom h a (j)H3HHecKOM aHajiH3e cbohctb peajibHoro 
OKOJi03eMHoro npocTpaHCTBa rpaBHTa—a, u,hohhoto nojia h (j)H3HHecKoro BaicyyMa [ 1-25 ], 
aBTopoM yace b 1976 r. 6buiay nojiyHcna nojiHaa HenpoTHBopenHBaa CHCi CMa 
jiH(|)(|)cpcnHHaj[bnbix ypaBHeHHH p 3J i c Kipon h ii a\i h k n (|)M3 hhcckoio BaicyyMa juia jjByx thiiob 
M arHHTHbix nojieii (b p tom hhcjic jtjih nojiHoro MarHHTHoro nojia, a Taicace jijhi cjiynaa 
nojiHoro Hrao- n pnpoBaHHa cymecTBOBaHHa MarHHTHbix nojieii [ 30,31 ]). H 3 BbiBCjicmioii 
nOJIHOH CHCTeMbI flH(J)(j)epeHU,HajIbHbIX ypaBHeHHH 3J 1 cKi po jim 1 ia\i hkh (]jh3hhcckoi o h 

BaxyyMa juia jjByx bhjiob MarHHTHbix iiojich, iienocpcjici Bcmio CJie/iOBajia bo3mo>k- p, 

HOCTb cymecTBOBaHHB b npnpofle He TOJibKO noncpcMiibix chji MarHHTHoro BiaiiMO- a 1 

/iciici BHa, ho h iipo/iojibiibix. KpoMe Toro, H3 BbiBCjicmioii nojiHoil CHCTeMbi jtmc))- 71( 

(|)cpenHHaj[bnbix ypaBHeHHH 3J 1 eKi po jih 11 a\i hkh jijhi (|)M3hhcckoi o BaxyyMa Henoc- p< 
peflCTBeHHO cjieflOBajia B03MoacHOCTb cymecTBOBaHne b npnpofle He TOJibKO none- 
pcHiibix, ho h 11 pojrojib 11 bix 3JieKTpoMarHHTHbix bojih, oSjiajjaiOLHMx 6 oj[bLHcii npo- c) 

HHKaiomeH ciiocoSnoci bio npoxojiHi b ncpca MCiajuiHHCCKHC 3Kpaiibi. Byuynn noji- mi 

HOCTbio ySc/KjjeinibiM b npaBHJibHOCTH iiojiyHcmibix aBTopoM eme b 1976 r. o 6 lhhx n r 
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TeopeTHnecKHx BbiBOflOB, aBTop flo 1982 r. nparmHecKH He npeflnpHHHMaji nonbi- n< 
tok npoBCHCHHa KaKHx 6bi to hh 6bijio 3KciicpnMcm ob no npoBepice npaBHJibHoe- X 
th TeopHH, nojiarax hx npocTO He Hy>KHbiMH. Ojiubko, nocjie anpo6au,HH paSo i bi b ne 
pa3Hbix HHCTHTyTax h HaynHbix H,empax b pa3Hbix ropojiax, ySejiHBWHCb b cnjib- hoh 
HHepTHOCTH MblHIJieHHH MHOTHX CneU,HajIHCTOB-(f)H3HKOB, BBTOp 6bIJI BbIHy>K- XC JTCII B 

1982 r. nocTaBHTb pan npHHH,HnHajibHO hobmx okciicphmciitob no o6Hapy-Ta "axiihio 

BBJieHHa npoflOJibHoro MarHHTHoro B3a h m o jic ii ct b mh , MaranTHoil HnnyK- 3K h,hh b CKajiapHbix 
MarHHTHBix nojiax, iipo/iojibiibix ojicKipoMai nm iibix BOJiH. Hb HHTepecHO otmcthtb, L ITO 
nojio>KHTejibHbie pe3yjibTaTbi 110 BceM npoBCjicmiMMCH aBTopoM u,ejieHanpaBJieHHbiM 
OKcnepHMeHTaM 6biJiH ilOJiyncirbi npaKTHnecKH c nepBOH >Ke nonbiTKH. nojiyHcmibie 
nojio>KHTejibHbie 3KciicpnMcm ajibiibic pe3yjibTaTbi nojiHOCTbio noniBcp/KnajiH npaBHJibHOCTb 
HCXOflHblX (J)H3HHeCKHX KOHH,enH,HH 

o cymecTBOBaHHH y ^BHacymeroca ojicKipHHCCKoro aapana flByx bhjiob 

MarHHTHbix nojien h flByx bmjiob MarHHTHoro BBaiiMOjiciiCTBMH. B 1984-85 rr. aBTopoM 6buia 
nocTaBJieHa qejiaa cepna H,ejieHanpaBJieHHbix OKxncpHMcmoB, kotopwmh noKaabiBajiacb (bo 
mhothx cjiynaax npaKTHnecKH c nepBOH nonbiTKH!) peajibHOCTb cymecTBOBaHHH ok 
hbjichhh npoAOJibHoro MarHHTHoro BBaiiMOjiCMCTBMx, Tax h npojiojibiibix ojicKipoMai nni iibix 
bojih. IIpHneM iiponojibiibic h nonepeHHbie OJiCKipoMai iinuibic bojihm, ok otmchciio y>Ke 
Bbirne, TecHO B3aHMOCB»3aHbi MC/K'ny co6oh h B3BHMHO hoiiojiiihiot jrpyi #pyra. npn 
nonbiTKax yHHHToacHTb hjih noflaBHTb nonepeHHbie OJiCKipoMarnm iibie BOJiHbi, 3Hepraa ot 
hhx ncpcKaMHBacrcM b npoflOJibHbie BOJiHbi h naooopoT. CjicnoBaicjibiio, npn HajioaceHHH 
npoTHBO(Jia3Hbix nonepenHbix bojih cyMMapHaa 3Hepraa hx He HCHcaacT nojiHOCTbio, ok sto 
o6menpHH»TO 6buio CHHTaTb no iiacTOHHicio BpeMeHH, a 'ipanc(|)op\iHpyc'iCH b SHeprmo 
npoflOJibHOH ojicK'ipoMaiiiHiiioii BOJiHbi, c|) h 3 h k a npoxo/KjiciiHH KOTopoM nepe3 
MeTajuinnecKHe 3Kpaiibi y>Ke cymecTBeHHO OTJiHHaeTca ot H3BecTHbix npcjiCTaBJicniiii. B 
paMKax pa3BHBaeMbix hobmx upcjiCTaBJiciniii oj i c Kipon h 11 a mh k h jiByx biijiob MarHHTHbix 
nojien, npojiojibiibie ojicKipoMariiHTiibic bojihm hbjihiotch TaKoii ace o6bckthbhoh 
peajibHOCTbio, Kax h nonepeHHbie OJiCKipoMai iiH i iibic bojihm. Mmcctch paji jipynix pa6oi no 
3(})(J)eKTaM b BOJiiiOBOjiax h b ruia3Me [ 55 ], b kotopmx aBTopbi 3KcnepHMeHTajibHbiM nyTeM 
peiHCipiipoBajiH «He cymecTByiomHe», b paMKax coBpeMeHHbix npcjiCTaBJicimii, 
npoflOJibHbie 3JieKTpoMarHHTHbie bojihm h npojiojibiibie MaraHTHbie B3aii mojichci bh a h t.#.. 

B ruiaHe o6mero aHajiH3a pa3BHTHH hobmx HenpoTHBopeHHBbix npejiciaBJiciiHii b 
(JiH3HKe, cjicjiycT oTMeTHTb HHTepecHyio TeopeTHHecKyio pa6oiy H.H. Xbo- pocTeHKo [ 50 ] 
(r. MbiTHmH, Mock. 06ji.). OcHOBMBaacb Ha aHajiH3e pa6oT pa^a aBTopoB, BMCKa3biBaBiHHx 
npejinojio>KcnHH o bo3mo>khocth cymecTBOBaHHH npojiojibiibix ojicKipoMai iiHiiibix bojih, 
XBopocTeHKO H.H aajiajiCH n,ejibio hhcto reopcn-mccKM bbibccth nojiHyio cucrcMy 
jiM(|K|)epcnuHaj[bnbix ypaBHeHHH jtjim npojiojibiibix ojicKipoMariiHTiibix bojih, anpnopHO 
nojiaraa, hto ohh /iciiciBHicjibno cymecTByiOT. KaKOBO ace 6 mjio ero yjiHBJicnnc, Kor/ia 
CJiynaiiHO 03HaK0MHBiHHCb c MaTepnajiaMH moch MOHorpacfiHH «CoBpeMeHHaa 
3JieKTpoflHHaMHKa h npHHHHbi ee napaflOKcajibHOCTH» [ 30 ], oh o6Hapy>KHJi, hto ero 
ypaBHeHHa npaicniHCCKM coBnajin c npcjiJioaxmiMMii b stoh khhic. Otjihhhc OKa3ajiocb 
TOJibKO b tom, hto XBopocTeHKO H.H. HaH^emioe hm HOBoe MarHHTHoe nojie Hh = -Illy A 
He peiHHJica Ha3BaTb «MaraHTHbiM nojieM». 06Hapy>KeHHoe hm HOBoe nojie oh booolhc 
OTHec k paapajiy tjicktpmhcckhx nojien, aaiiHcaB jtjih Hero BbipaaceHHe Biijia E = -cHy A , 
xoth no pa3MepHOCTH 3 to BbipaaceHHe, ecTecTBeHHO, HBJiaeTca MaraHTHbiM nojieM, TaK KaK 
onpcjicjmciCH b opcrcjiax. AiiajiorHHiiaa i hi oilman CHTyaipiH 6biJia h b 
3KCnepHMeHTajIbHbIX HCCJICJIOBailMHX HeKOTOpbIX Jipyi HX BBTOpOB, KOTOpbie OnbITHbIM nyTeM 
ycTaHOBHJiH KaK xiciici Biic Hejiopemi,eBCKHx npojiojibiibix MarHHTHbix chji (CojiyHHH A.M., 
A B.Kocthh ), Tax h iic(|)apajiecBCKyio MiuiyKumo TOKa 

(IIJ,ejiHKOB M.M. MocKBa), npn hbhom OTcyTCTBHH himciimcmoio oobihiioio 
MarHHTHoro noTOKa h T.n. 

Eme 6ojiee HHTepecHbiMH oKaaajiHCb iipaK'niMCCKiie pe3yjibTaTM cpaBHHTejibHO 



HC^aBlIHX 3KCnepHMeHTajIbHbIX HCCJICHOBaiH-lH HeKOTOpbIX (j)H3HKOB-npaKTHKOB [ 37-40 ]. 
Kaic o'lCHCC'iBCinibic, Tax h 3apy6oKiibic 3KcnepHMeHTaTopbi, 6e3 npcnBapm cjibiioro 
icopciHHCCKOio oSocHOBaHHa, cjiynaHiio nojiynajiH 3KCiiepnMcm ajibiibic pe3yjibTaTbi, 
KOTopbie 0AH03HanH0 flOKa3biBajiH peajibHOCTb cymecTBOBaHHe aBJicnna nponojibiioro 
MarHHTHoro B3a n m one iter b h a. 3KcnepHMeHTajibHbiM nyTeM 6biJio o6napy>Kcno hbjiciihc 
3JieKTpHHecKOH nojio>KHTejibHOH 3apa^KH upcaBapHicjibiio HeiiTpajibHoro npoBonnuKa npn 
nponycKaHHH no HeMy ojicktphwcckoio TOKa. npnneM, boi ipcKH iipencKaaannaM 
pejiaTHBHCTKOH TeopHH (floKynaeB B.A.. MocKBa), coraacHO KOTopon jiioSoh npoBonmnc c 
tokom noji/KCii 3ap«>Kai bCH OTpnu,aTejibHO [ 56 ] (cm. Taxace OcihiMaiia P., OcHiiManoBCKHC 
JieKU,HH no (]) H 3 H K C ), B HCHC'IBHICJIbllOC'IH npOBOflHHK C TOKOM 3apa>h'aC'ICa TOJIbKO 
nojio>KHTejibHO, Hio noaTBcp/KaacT cymcciBOBaiiHC «pcjiaiHBncrcKoro» 3(|)(|)CKia 
yMCiibinenna nanpavKcmioci H 3JicKipn L iecKoro norm ot flBnacymnxca b cpcnc (|^h3hhcckoi o 
B axyyMa 3JieKTpnnecKnx 3apanoB 3a chct fle(f)opMan,nn ero 3JiCKipn L iccKoro iiojih, a He 
yBCJiHMcnna 3 toh HanpaacemrocTH no occkoiichiiociti, b paMKax aScipaiciiibix 
pejiaTHBHCTCKnx OHHniTeHHOBCKHx iipcncraBJiciiHH. Aiiajioi MMiibiH 3 ())(|ickt 6bui iipcncmnan 
iienocpcaciBcmio tcopcihhcckhmh noKajarcjibciBaMH b ignore pa6oi aBTopa «Omn L iccKaa 
n ojieKTpoflHHaMHHecKaa acnMMeTpna peajibHoro OKOJio3eMHoro npocTpaHCTBa» cine b 1967- 
73 rr.[ 2-6 ]. Anajioramibin pe3yjibTaT 6 biji ilOJiy hci r n b paMKax TJicKiponHiiaMi-niccKOH 
MOflejin 3JieKTpoHHoro ra3a b KpHCTajuinnecKon pemeTKe iipoBoniinka npnMeHHTejibHO k 
KBJ ieHHio naBJicnna BepHymin [ 7 ]. Pa3HbiMH aBTopaMn iipoBcnciio 6ojibmoe kojihhcctbo 
OK cnepnMeHTOB no oSiiapy/Kcnmo 3(|)(|)CKia ApoHOBa-BoMa npn nBnvKciinn BJieKTpnnecKoro 
3apana OJiCKipona b none BeKTopHoro noTeHu,najia A MaranTHoro norm, npn ycjiOBnn 
nojiHoro OTcyTCTBna b paccMaTpnBaeMOM npocTpaHCTBe oSbimioro BeKTopHoro MaranTHoro 
norm H = rot A= 0. nojioacHTejibHbie pe3yjibTaTbi 3KCiicpnMcm ob noKaabiBajin co6on, h io 
none BeKTopHoro noTeHn,najia A ncncrBiricjibiio aBJiaeTca peanbHon (|bi3hhcckoh 
B eJIHHHHOH. OnnaKO, OCTaBajIOCb IICaCllbIM, aBJiaCTCa JIH HOJIO/KHTCJIbllblH 3Cj)f|)CKI ApOHOBa- 

BoMa flencTBHTejibHO KBaHTOBbiM 3(|)(J)eKTOM. C 1982 r. aBTopoM 6bmo nocTaBJieHO 

HeCKOJIbKO 3KCIICpHMCIITOB no nBH/KCIIHIO lipaMOJIHIICHIIOlO npOBOAHHKa BnOJIb 
iianpaBJicnna TOKa b iicm b none BeKTopHoro noTeHtpiajia loponnajibiibix oSmotok, h3 
KOTOpbIX CTaJIO OMCBHnilbIM, HTO 3TOT Mai l IHIOnH I iaM HHCCk'H M 3(|)(|)eKT, KaK H 3(|)(|)CK I 
ApoHOBa-BoMa, iipcnciaBJiacT co6oil hhcto RjiaccnnecKoe hbjiciihc MaranTHoro 
B3an m one it ct b hh nBH/KyuierocH 3apa.ua co CKanapiibiM MaranTHbiM nojieM n oSycjiOBJicn 
Hen3BecTHbiMH paHee b HayKe nponojibiibiMH cnnaMn MaranTHoro B3anMOHCHCTBna. 
Aiiajioi HMiibic nojiO/KH icjibiibic pe3ynbTaTbi iiojiy L iciibi n b 3KcnepnMeHTax CojiyHHHa A.H , 
KocraHa A.B. [ 47 ], b KOTopbix no ocn Topon^a, b ero none BeKTopHoro noTeHu,najia, 
nponycKajica nynoK ycKopeHHbix BJiCKipoiiOB n naSjnonajiocb hbjiciihc nponojibiioio 
ycKopcima n ropMO/KCiina nynKa SJiCKipoiiOB (aHajior onbiTOB anoHCKHX c|)H3hkob c 
3aMaran- 

neHHbiM ToponnoM no peracTpau,HH 3(j)(j)eKTa ApoHOBa-BoMa [ 36 ]). TaKHM o6pa30M, 
MHornMH aBTopaMn n c pa3Hbix ncxoniibix KOHu,enn,HH, ycTaHaBJiHBajiacb iieo6xounMOCib 
BBefleHHK B 3J I C Kipon H11 a\I H KC CUiC onnoio BHfla MaranTHoro B3aHMOUCHCTBHa H T.n. 

Oco6o CJicnycr ocianoBHibca Ha MiioroHHCJiemibix 3 kc 11 cp n m c i naj i b 11 bi x n 
TeopeTHnecKnx HCCJienoBannax Crecjiai ia MapnHOBa (ABcrpna) [ 57,58 ], KorqpbiH uoBOJibiio 
nojiHO oco3HaBaji iicynoBJieiBopmcjibiiocib cnTyan,HH b coBpeMeHHon TJiCKipoum iaMn kc h 
AJinrejibHoe Bp cm a caMOcroaicjibiio iipcnnpniinMaji nonbiTKn Hanra Bbixou H3 Hee. 
MlIOI OMHCJICIIIIbIC nonbiTKn npyi nx BBTOpOB BbIHTH H3 lipOTHBOpeHHH B TJICK'ipOUHIiaMHKC, 
KaK H3BecTHO [ 30,31 ], TaK n He yBeHnajiHCb ycnexoM. IlpH aHajiH3e pa3JiHHHbix 
BKcnepHMeHTOB npyrnx aBTopoB, b KOTopbix yace oSiiapy/KHBajincb npoTHBopenna h 
peracTpnpoBajiHCb He onpcncjiacMbic (|)opMyjion JIopeHu,a cnjibi nponojibiioi o MaranTHoro 
B3aHMOfleHCTBHa, iicpBOiiaMajibiio npHBenH C.MapnHOBa k iicoSxonHMoeiH ornaib 
iipeniiOMTCiiHC (|iopMyjic BHTTaKepa (Whittaker), xora y Hero 6biJiH cepbe3Hbie coMiiciina b 
enpaBenJiHBOCTH h btoh (|)opMyjibi. OcnoBbiBaacb Ha cbohx BKCiiepHMcmajibiibix 
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iicaicaoBannax, C.Mapn- hobmm 6biJio npcaJio>Kcno HecKOJibKO BapnamoB cboch (J)opMyjibi 
MapHHOBa fljia Maranmoro BBaHMOjiciiCTBiia 3JieMeHTOB TOKa, KOTopaa 6bi ymribiBajia cnjibi 
KaK noncpcMiioro, TaK h npoaojibiioro Maranraoro BaaiiMOjiciiCTBiiH. OanaKO nocjie Harnero 
JIHHHOrO 3HaKOMCTBa C HHM B 1991 I . Ha KOH(J)epeHH,HH B ric'i cp6yprc H 3HaKOMCTBa ero c 
MOHMH KHHraMH [ 30,31 ], HHTepeCbl C. MapHHOBa pe3KO H3MeHHJIHCb. IloCJie >KapKHX 
AHCKyccHH c C.MapHHOBbiM h oSMeHa HH(f)opMaH,HeH npn jiHHHbix BCTpenax h b npou,ecce 
aajibiiCHiiiCH aJiHTCJibiioli nepenncKH c hhm, MapnHOB oco3Haji u,ejibHOCTb HOBoro 
TeopeTHnecKoro nojixo/ia c Hcnojib30BaHHeM npcaciaBJiciiHa o cymecTBOBaniin flByx i hiiob 
MarHHTHbIX IIOJICH H HeoSxOflHMOCTH nOJIHOH nepeCTpOHKH Bcex CTapbIX B3UiaaOB. 
YcnemHO noBTopHB pan ochobhmx 3KcnepHMeHTOB, oiiHcamibix b mohx KHHrax, Bee 
aajIbHCHUIHC CBOH MCCJICaOBailMH no 3JICK'ipOaHliaMMKC C.MapHHOB nOCBBTHJI y>Ke 
npaKTHnecKOMy Hcnojib30BaHHio CKajiapnoro MaraHTHoro nojia h npojiojibiibix MaraHTHbix 
chji b cneu,HajibHbix KoncrpyKLiMax 3KciicpnMcm ajibiibix ycTpoilcTB h 3JicKipoaBMi aicjiCH. 
OanaKO, TeM He MeHee, HHTepecHO otmcthtb kbk iickhh hctopmhcckhm Kaayc, hto nccMOipa 
Ha to, hto o6mne npejiCTaBJicniie o (|ih3hmcckoh npupoac CKajiapnoro MaraHTHoro nojia 
C.MapHHOBbiM SblJIH 1 10 1 IH I bl HOCiaiOHlIO XOpOHIO, B HCpeilHCKC CO MHOH OH flOJirO He MOr 
noHBTb, Kax >Ke paSoiaci Moe ycipoiiciBO «aBTonpHu,en» c MarHHTHOH crtemcoH, 
Hcnojib3yiomero 3(})(J)eKT MaranTHOH noTeHipiajibHOH »Mbi. Mc>Kjiy TeM, CJicayci OTMeTHTb, 
HTO B03M0>KH0CTb M3IOTOBJ[CHHa yCTpOHCTBa JTJIH HarJIBflHOH /ICMOlICTpaHMM 3(J)(})eKTa 
MaranTHOH noTeHn,HajibHOH aMbi, b CBoe Bpcxia, bo3hhkjio y aBTopa b pe3yjibTaTe npocTbix 
TeopeTHHecKHx pacHCTOB 3(J)(j)eKTa cjioaceHHa nonepeHHbix h npojiojibiibix chji MarHHTHoro 
B3aHMOjiciiC'iBHa, nocjie Hero h 6biJi H3roTOBJieH «aBTonpHii,en». TeM He MeHee, 
C.MapHHOBbiM 6bIJIO H3rOTOBJieHO HecKOJibKO flCCa'IKOB pa3JIHHHbIX 3KCnepHMeHTajIbHbIX 
yCTpOHCTB H MOJICJieil 3JICK'ipOJIBHiaiCJICH (CM. (jlOTO OflHOH H3 CepHH 3JICK'ipOJIBHiaiCJICH 

SIBERIAN COLIU), 

K 



<Poto 5. HeKoropwe neHCTByicmiHe Mo.ne.nH motopob C.MapmioBa 
H3 cepHH SIBFRIAN COLIU 


KOTopbie b pa3Hbix Bapiiamax Hcnojib30BajiH micio CKajiapnoro MaraHTHoro nojia. 
IIpaKTHHecKaa pcajuriamia CKajiapnoro MarHHTHoro nojia h aBJieima npoaojibiioio 
MaraHTHoro BaaiiMOjiciiCTBiia 6buia ocymecTBJieHa aBTopoM jiamioii KHHra b yimiiojiapnoM 
jiBHi aicjic-rcncparopc, Ha flciici Byiouiyio mojicjib KOToporo eme b 1982 r. 6buio nojiyicno 
aBTopcKoe CBHjicicJibC'iBO [ 59 ]. Ecjih b ynmiojiapiiOM jiBHiaicjic Oapaaca 

(n,HJIHHflpHHeCKHH MarHHT, K OCH H K UMJHIlUipUHCCKOH nOBepXHOCTH KOTOpOrO Hepe3 
CKOJ[b3aLHMC KOHTaKTbl nOflKJHOHeH 3JieKTpHHeCKHH TOK), BpamaiOmeH CHJIOH aBJiaCTCa 







noncpcHiiafl CHJia JIopeHii,a, to b ymmojiapHOM aBi-narcne Ha cxanapHbix MarHHTHbix nonax 
BpauiaiouiCH chjioh aBJiacrca yace npoaojibiiax CHJia MarHHTHoro BiaHMoacHCTBiia. Hmciiiio 
MOT opy Taxoro inna, paSoraiouicro TOJibKO Ha cxanapHbix MarHHTHbix nonax, 
C.MapHHOBbiM 6 buia npHCBoeHa a 66 peBHaTypa "Ch 6 hpcxhh Kona" (SIBERIAN COLIU). 
OcoSemiocTbio 3Toro MOTopa aBnaeTca to, mto b iicm b MarHHTHOM none a»yx nocToaHHbix 
pa3HonojnocHbix MarHHTOB 2 Bpauiaci CH 3aMKHyToe m canoe KOJibu,o I Baonb HanpaBJieHHa 
TOKOB B HeM (CM. pHC. 8 ). BonpeKH H3BeCTHbIM lipCaCTaBJICIIHHM, HTO B JHoSbIX MarHHTHbix 
nOJIBX Ha TOKH B npOBOflHHKaX MOryT aeilCIBOBaib TOJibKO HOlICpCHIIblC CHJIbI, B aailllOM 
ycTpoiiCTBe Ha tokh b xonbii,eBOM npoBoaiiHK'c 1 aciiciByioi eme npoaojibiibie chum 
M arHHTHoro BBaiiMoacHCTBna ot HeH3BecTHbix paHee b nayrc cxanapHbix MarHHTHbix iiojich. 




HCCJieaoBaHHa cbohctb cxanapHbix MarHHTHbix noneii, C.MapHHOBbiM 6biJiH 
H3roTOBJieHbi pa3JiHHHbie Bapnambi xoHCTpyxn,HH ycipoiiciB (cm. (|)oto 5) h npou,ecc 
COBepmeHCTBOBaHHB KOHCTpyKH,HH CBOHX MOTOpOB H3 CepHH 8 1 B>K 1 A 7 COhH OH OTpa3HJI B 
BecbMa opMi MiiajibiiOH (|)op\ic, cpaBHHBaa 3tot npou,ecc c H3MeHeHHeM Harnero coanaiiMa ot 
o6e3bBHbi ao nenoBexa (pnc.9). 



Evolution of the rotors for the SIBERIAN COLIU machine. 

Phc. 9 


9 


OanaKO, ocoSbiH HHTepec C.MapnHOBa k 3TOMy ycipoiici By Biiaimejibiio yBenHHHnca 
nocne Toro, xoraa b Hamen nepemicxe c hhm a cooSmnn eMy 06 yaHBHTenbHoii 
ocoScmiociH yHHnojiapHoro reHepaTopa Taxoro THna. H3BecTHO, hio b oSbimibix 
reHepaTopax Toxa Main moa h i iaM m hcc ran peaxu,HB BpameHHio axopa Bccraa HanpaBJieHa 
npoTHBononoacHO BpamaiomeH cnne, hio cwmanocb BnonHe ecTecTBeHHbiM h He 
npoTHBopenamHM 3axoHaM MexaHHXH. Meacay tcm xax b yHHnonapHOM reHepaTope 
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SIBERIAN COLIU (cm. pnc. 8), Mara mon h iiaM h hcc Kaa iipononbiiaa cnna peanimH 
OKaabiBaciCM nanpaBJicnnoM , noHCMy-io, He npoTHB Bpameima, a no HanpaBJieHHio 
BpameHHH aKopa, icaic 6 bi cnocoSc i Byci ero Bpamcnmo. To ec i b, b reHepaTopax Taxoro rmia 
peajibHO OKaabiBac'ica bo3mo>khbim ocymec i BHi b oopamyio nojiOKH icjibiiyio cbh3b. ,Z(aHHbiH 
BbIBOA OblJI CaCJian H3 HHCTO TCOpCTHMCCKOI'O aHajIH3a XlCHCIBy IOLLIHX B yCTpOHCTBe 
MaraHTOflHHaMHnecKHx chji, a 3KcnepHMeHTajibHyio npoBepKy O/KimacMoro 9cj)(|ieKia, no 
B3anMHon aoroBopcimoc'i H, bmxjioi npoBecTH C.MapnHOB. TTjim CTHMynnpoBaHna HHTepeca k 
SJ ieKTpoflHHaMHKe (|)H3HHCCKoro BanyyMa c nByxiH TnnaMn MaranTHbix nojien, npennaraeTca 
KaacnoMy caMOCioaicjibiio cncnaib aHajiornnHbie bbiboabi H TOJibKO nocne nojmoro 
OBJianciina hoboh 3JieKTpoMarHHTHon TeopneH (})n3HnecKoro BanyyMa CTaHyT noinniibiMH, 
naKoncn, Tanne oSHapyaoiBaeMbie yace b naciOHince Bpexia ojiCKipoMai iiH i iibic CTpaHHOCTH, 
nan caMopacnpyTKa MaranTHoro ^ncna IHapna (Cepna), reHepaTop cboSoahoh anepiHH 
"TecTaTHK" EayMaHHa n aHrarpaBHTarmoHHbie scfnJieKTbi Bpamaiomnxca MaranTHbix chctcm, 
a iaK>KC aHTnrpaBHTan,HOHHbie 3(J)(|)eKTbi cnen,najibHbix iicnonBir/Kiibix sjicKipoMai iiHiiibix 
CHCTCM H T.#. 

Omiano, nan noKa3biBaiOT HCCJicnoBaiiiia, yniiBirrcjibiibic ocoociiiiocth yminonapHoro 
reHepaTopa Ha CKanapHbix MaranTHbix nonax He hbjihiotch naKHMH-TO HCKJiiOHHTejibHbiMH 
oeoSeHHOCTBMH SToro THna reHepaTopa. Eme 6onee yniiBiricjibiibiM oKaaanca pe3yjibTaT 
HCCJieflOBaHHB CTpaHHbix ocoociiiioctch yace naBHO cymecTByiomero h BceM H3BecTHoro 
oSbiHHoro yminonapHoro reHepaTopa cpapanea - reHnanbHoro HBOopciaicjni XIX bckb. Kan 

H3BeCTHO, B CBOHX HCCJICnOBailHHX CBOHCTB BpamaiOLHCrOCH H,HJIHHflpHHeCKOTO MaraHTa 
cpapaneii o 6 Hapy>KHJi, mio Meacny HiiJiminpiiMCCKOM noBepxHOCTbio MaraHTa h ero peHTpoM 
B03HHKaeT lICOOJIbLUaH pa3HOCTb nOTeHH,HajIOB. EcJIH 3TH TOHKH COeflHHHTb MCHUblM 
npOBOflHHKOM, TO B H,enH 06 1 [apy>KHBaeiCM 3JICK'ipMHCCKHH TOK, KOTOpblH MOaceT HMeTb 
3aMeTHyio BenHHHHy, ecjin conpoTHBJieHne npoBonmnca cncnaib nocraiOMiio MajibiM. 
IIonbiTKH nojiyiiiTb nan mo>kho gojibluhii tokobmh 3(})(J)eKT, omcbhhiio, oiipcncjiiuiH h 
H anpaBJieHHB jiajibiiCHLunx MCCJicnoBaimii cbohctb yiiHiiojiapnoro reHepaTopa Oapanca. 
YiiMiiojrapiibiir reHepaTop Oapanca npocTO 6e3 TonocbeMa, noHCMy-io iihkoio He 
3aHHTepecoBaji. A Meacpy TeM. nan noica3biBaiOT HccnepoBaHHH, b oowmiiom yHrnionapHOM 
reHepaTope cDapapea 6e3 TonocbeMa a bio m am m cc k m peanroyeTca CTpamiaa oopaiiiaa 
iioJiO/KH icjibnaa cbhbb. 

HanpnMep, npn BpameHHH uiiJiminpHMCCKoro MaraHTa, nan h3bcctho, B03HHKaeT 
pannanbiiaH nonapH3aii;HH MaraHTa h Ha HiiJiniinpuMCCKOM noBepxHOCTH noaBnaioTca 
nojiapH3an,HOHHbie aapanbi. Ho Tan nan 3 th aapanbi CBaaaiibi c tcjiom MaraHTa, to npn 
BpameHHH nooieflHero ohh Tanace naxonaTca b coctohhhh npyroBoro BpameHHH h o6pa3yiOT 
3aMKHyTbIH KOJIbH,eBOH 3JieKTpHHeCKHH TOK. H ynHBHTCJIbllblC CBOHCTBa npnpOflbl JII 060 IO 
MaraHTa OKaabiBaiorca b tom, mio npn jno 6 om BpameHHH MaraHTa minyuHpycMbic ero 
nojmpH3aii,HOHHbiMH aapanaMH tokh coanaiOT coSctbciiiioc oceBoe MaraHTHoe none, 
KOTOpOe HaXOflHTbCB BCCITia B COOTBeTCTBHH C OCHOBHbIM nOJieM MaraHTa H naCTHHHO 

ycHJiHBaeT ero. ycHJieHHoe Maranraoe none MaraHTa, b cboio onepenb, npuBonn'i k eme 
oojibmeii nonnpH3an,HH MaraHTa, mio b cboio oncpenb, BHOBb eme 6onee yBCJiiiMiiBaer tok 
nonnpH3aii,HOHHbix aapanoB h C03nacr noiioniimcjibiioc yBCJiimciiiic ociiobiioio nona 
MaraHTa. To ecTb, b hhctom Bimc ncHCTBiricnbiio peaniriycTca oopaniaa nonoacHTenbHaa 
CBH3b. CneflOBaTenbHO, b nioSoM BpaipaiomeMCH MaraHTe 6e3 TOKOCbeMa, noTemman Ha 
H,HnHHflpHnecKOH noBepxHOCTH .noji/KCii pacTH no KaKoro-TO npenena, ooycjiOBJieimoio 
onpeneneHHbiMH y c j i o b ii a m ii opraHH3yeMoii oopariioii nono>KHTenbHOH cbh3h, 
conpoTHBneHHeM MarcpHajia MaraHTa h CKopocTbio Bpameima MaraHTa. ^Ibjiciihc 3to, k 
concaneHHio, iimk'cm neTanbHO He H3ynanocb. 

HHTepecHO eme OTMeTHTb, mio ccjih KOHCTpyKii,Hio yiiHiiojiapnoio reHepaTopa 
Oapanca Hcnonb30BaTb Kan motop, to, c no3Hii,HH coBpeMeHHbix npencTaBneHHH 06 onuoxi 
BeKTopHOM MaranTHOM none, pa 6 ora ycTpoiiCTBa He naxonm ce 6 e iicnpoi MBopeMMBoro 
06 'bHCncnMH. Hauianno 3 to 6 bino nponeMOHCTpnpoBaHO b onbiTe A.PonHiia [ 39 ], Korna oh 



iioiibnajioi o6Hapy>KHTb peaxiimo Ha hhjihiihphhcckhh MarHHT co CTopoHbi BpamaiomerocH 
b ero MarHHTHOM none nncxa. HnxaxoH peaxn,HH b onbiTe Ponnna He 6biJio oSnapynecno h 

oSbHCHHTb 3Ty CTpaHHOCTb OKa3ajIOCb B03M0)KHbIM TOJIbKO B IiaCTOJHHCC BpCMH C yHCTOM 
cymecTBOBaHHa cxannpHoro MarHHTHoro nona h CBnaamioro c hhm bbjichhb uponojibiioio 
MarHHTHoro BjaHMoncHCTBHH [ 30,31 ]• CjicnoBarcjibiio, ynmiojinpiibiH motop Oapancx, 
H3BecTHbiH euic co BpeMeH caMoro HBOOperaTCJin, yBepeHHO BpamacTcn h no ceil nciib 3 a 
CM Cl He H3BeCTHbIX B HayKe TaHHCTBeHHbIX lipOHOJIbllblX CHJI, npn ynOpHOM MOJinajIHBOM 
COrJiaCHH CO CTOpOHbl COBpeMeHHOH «3aKOHHeHHOH» TeOpHH 3JieKTpOMaraeTH3Ma. 
CoBpeMeHHbie Harnn anaiiHx 0 MarHHTHOM none MarHHTa ocHOBbraaiOTca Ha oihhSohhmx 
npcnc'iaBJicnHMx, hto npn BpamciiHH hhjihiihphhcckoio MarHHTa ero Maranmoe none 
yBJicKaeiCH BMecTe c hhm icaic on ho u,enoe. Onnaxo b ncHCTBrncjibiiocTH, npH BpamciiHH 
n,HnHHnpHnecKoro MarHHTa ero MarHHTHoe none He yBnexaeTca BMecTe c MaTepnanoM 
MaraHTa. 3to chic ohhii HeH3BecTHbiH no nacToamci 0 BpeMeHH napanoxc b jaieonax 
3neKTpoMaraeTH3Ma! 3to mo>kho jici ko nonaib, ccjih nocToaHHMH MarHHT 3aMeHHTb (no 
AMnepy!) sxBHBaneHTHMM aMnepoBCKHM bhtkom TOKa, xoTopbin co3naeT tohho Tanoe nee 
MarHHTHoe none, xax h tbcphmh hhjihiihphhcckhh MarHHT. B stom cnynae, npn BpauidiHH 
Konbu,a c tokom Bnonb nanpaBJieiiHfl Toxa b iicm, mm 6yneM HMeTb 3(|k|)cxt npoc iOH cmchm 
Hocnrena Toxa. B ohhom cnynae MarHHTHoe none 6yneT co3naBaTbca jih6o h b h ae y lh hmh c >1 
snexTpoHaMH, HanpHMep, a b npyroM BpamaiomcHCfl hohhoh pemeTXOH npoBonHHxa, npn 
noxoanpixca b JiaSopaiopnoH cncTeMe ore h era sjicKiponax npoBonnMOCTH. B cnjiy 
CHMMeTpHH CBOHCTB HOJIO/XH'ICJIbHOl O H OTpHH,aTenbHOrO 3apana, OHH 6ynyT HHnyU,HpOBaTb 
oxono ce6a oaho h to nee MarHHTHoe 

none. H onbiT A.PonHHa nanowno ncMoncipMpyer He3aBHCHMOCTb 3(|)(|)cxra 
BpamciiHH nnexa ot coctohiihx noxoa hjih BpamciiHH caMoro MarHHTa. 

06mci ipni ihto CHHTaTb, hto yHHnojiapHbie reHepaTopbi hbjihiotch HH3XOBonbTHbiMH 
HCTOHHHxaMH Toxa, Meneny tcm xax o6hihc tcopcthhccxhc ncaicnoBaiiHH He Hcxjiionaior 
B03M0neH0CTH nonyneHHn ot yiiHiiojinpuoi o reHepaTopa h BecbMa bmcoxhx onexTpHnecxHx 
noTeHH,HanoB. IlonTBepneneHHeM 310 My cnyneaT xax pa3 6e3T0X0CbeMHbie BpamaiomnccH 
MarHHTHbi e hhckh IUapnn (cm. (Jioto). 



Ooto 6. JleBitTHpyiotiuie MaruHTHbie /ihckh IlIapjiH (Cepna). 


b xoTopbix iianpnneciinocib onexTpHnecxoro no-na, no oiiHcanmo “fc&Moro aBTopa, 
nocTHrna ncxntOHHTenbHO Sojibhjhx BenHHHH. HecMOTpa Ha ro, hto oShihmh 
TeopeTHHecxHMH BbiBonaMH, Bo6meM, He orpHnacrcH B03MoneHOCTb cymccTBOBannH b 
yiiHiiojinpiibix reHepaTopax BbicoxoBonbTHbix 3(|)(|)Ckiob, b npaxTHnecxoM cnynae 
nocTHneeHne othx 3(|)(|)Ckiob conpaneeHO co mhothmh hhcto tcxiihhccxhmh rpyniiocTHMH h 
ycnoBHBMH, xoTopbie ohcbhhho h ynanocb npeononeTb IUapnio. HacTOHHHBOCTb h ynopcTBO 
H3o6pc'iaicJiCH He HMeeT npenenoB h rain 11 bi npHponw, paHO hjih no3nHO, Bee nee 
noxopaiOTca hm. 
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Eme O/JHIIM 

TaKHM reHnajibHbiM H3o6peTaTejieM, nyicupoxo/mcM b iicbc^omoc, hbjihcxch aBCTpHHCKHH 
yMejieu,, mbcobbix ,hcji MacTep, Ilayjib EayMaHH (cm. c|)oio 7), y^HBHxejibHbiM ynopcTBOM 
KOToporo 6biJio H3o6peTeHO .ucRcxByiomcc ycxpoilcxBO "Tec- xaxmc" hjih Perpelllmii- 
niotile, cnocoSHoe Bbipa6aTbiBaTb 3JieiapHHecKyK) SHepraio 6e3 noTpeSjieHHa SHepran H3 
BHe. 


Ooto 7. Ilayjib EayMaH 



B ^ajibiiCHixiCM 6biJia pa3pa6oTaHa ycTaHOBKa MomHOCTbio y>Ke xio 30 kBt. c 
flnaMeTpoM flHCKa flo 2-x MeTpoB (cm. c()oto 10). 


friend t. Other**., the mechanic Ian of the TCSTATIKA mchines. with the lest ar>n 
biggest one which has a diameter acre than ?■ and will deliver 30 kW frrt cneeov 

Ooto 10 


no iiocjic^hch HH(J)opMaii,HH b ;icpeBnc MeTepmixa, ixje paSoxaex H3o6peTaTejib, 





reHepaTopaMH THna "TecTaTHK" BbipaOaTbiBaexca yace b o6lhcm cjiovkiiocth ao 750 kBt. 
3JieKTp03HeprHH, MTO nOJIHOCTbK) KOMneHCHpyeT nOTpe6HOCTH aCpCBHH B 3JieKTp03HeprHH. 



Oo ro. 11 . C.MapHHOB H 3 y>iacT 
reneparopbi fl bay Manna 


fljiHTejibHoe Bpcvia CKpynyae3HbiM HCCJieaoBaiincM reHepaTopa "TecTaTHK" 
Il.BayMaHHa 3aHHMaaca C.MapHHOB, KOTopoMy nocnacTJiHBHJiocb jihhho naSjnoaai b pa6oiy 
i CHcpaiopa. H He TOJibKO naSjnoaai b, ho h npMBoaH i b ero b acnc'iBHC, pacicpyHHBaa cbohmh 
pyKaMH (h aaace najibu,eM) ahck ao CKopocTH B036yacaeHHa nco6xoanMOH oopainon 
noaoacHTeabHOH cb»3h (cm. (Jioto 1 1). 

OraaBaa aoji/Kiioc cbctjiom iiaviai H Cic(|)ana MapHHOBa, ipai MMCCKH iioi hSlhci o i ip m 
CT paHHbix oOcioaicjibciBax, npeaocTaBHM B03M0>KH0CTb eMy caMOMy cbohmh chobbmh 
paccKa3aTb o reHepaTope BayMaHHa, nepeneHaTaB ero CTaTbio H3 ero KHHra "Bo/KCC i BCinibiH 
3aeKTpoMarHeTH3M" [ 58 ]. 


7. O reHepaTope CBOBO^HOH 3HEPrHH 

§ i. “nEPnETyyM mobhjie "tectathka" 

C. MapHHoe. 

Manama TECTA TMKA nocmpoena TlayaeM EayMannoM okojio 15 Rem momy naiad u 
HBRHemcH, no Moe.ny enydoHauiueMy ydeotcdennw, nepeou u hoku eu(e eduncmeennou 
nepnemvyM Modwie eo eceM Mupe. 

Hcmopun TECTATHKA Mucmimna, cmpanna, unmepecna u n eu noceamwi narnuu 
moM U3 cepuu "Tepnucmbiu nymb Hcmunu". 3decb CKao/cy monbKo necKORbKo caoe. 

nayab EayMann aeRHemcn dyxoenbiM npedeodumeReM xpucmuancKo- peRU2uo3nou 
KOMAiyiihi METHERNITHA e UTeeuifapuu, e nomopyw exodam nopadna 500 
npedcmaeumeReu ecex cmpan Eeponbi (c 1989 a. h com mawocb anenoM 3 mo it kommvhm). 
Tojicdeniihiu e dednou meeuifapcKou ceMbe Kpecnibanuna, nayab EayMann nanan 
3apa6ambieamb cede xjied nacvu{Hbiu e 12 item (ceunac eMy 70) u coeceM ne xodun e uikorv. 
Bob dan eMy uesaypaduhiit unmeRRewn, uru nemno doRbuiee, man nan a dyMaio, mno 
Maiuuna, Komopan naibisaemcH TECTATHKOM, dbiaa nocmpoena um cnopee no 
edoxnoeenwo, hcm no pa3VMy. 

3ma 3ReKmpocmamimecKaH undyiafnonnaH Maiuuna, manaa Dice kuk u WIMS11 l'RST 
MACHINE, Komopaa caMa noddepatcueaem ceoe deuDtcenue u eupadambiG&em oepoMitoe 
KORunecmeo ceododnou juepeuu. 

nepebie nedoRbiuue npomomunu dbiau c odnuM epaufawufUMca korccom. Cpednue u 
doRbiuue Mamunbi UMewm dea epaiua/ouutxcH korccu (kuk e Mamune W1MSHURSTE). 

HedoRbiuue Mamunbi, nomopbie dbiau uccRedoeanbi muo/o, ebipadanibieawm 200 eamm 
ceododnou snepeuu e eude nocmoannoeo mona, cpednue Mamunbi (duaMemp ducm Komopbix 
npuMepno paeen 50 cm.) ebipadanibieawm 3 KURoeamm, a eueanmcKue Mamunbi, Oucku 
K omopbix UMewm duaMemp 2 m (cm. (porno 10), nomopbie euje naxodamca e cmaduu 
cmpoumeRbcmea, dydym npomeodumb do 30 kBhi. 3mu Mamunbi npueodamcn e deuDtcenue 
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epvHHyto (da.nee nanbifeM), a damme ohu noddep.iicuaaiom ceoe epaujenue caMocmonmenbHO. 
CKopocnib tipauje huh ecex jviauum nopndKa 1 ofiopoma e ceKyndy. MexammecKan Moufuocmb 
3mux MauiuH nennemcn onenb Manou uacnibw ux none3Hou sjieKmpuuecKou Moufuocmu. Xomn 
Mbi uccnedoeanu dee Mamunu, npueodn odny 113 hux e deuo/ceiiue u ocmanaenuean ee, 
ceKpem TECTA THKA ne cman .vine do Kom\a ncen. Odno oueeudno, mno ceKpem 
ucKjuoHumemHO npocm (nodooen "ceKpemy"Momopa "CMEMPCKMMKOJUI"), xomn mmno 
U3 nihicHHU HcioeeK, eudeemux 3mu Mamunu, ne cmoz ezo oduncmimb. 

Mamunu TECTATMKA nenmomcn coocmeeunocmbio kommvhu ME- THEMIHITHA, 
zde Jitodu .ncueym no npumfuny nucmozo XpucmuancKozo KOMMynu3Ma, u, no Mnenwo 
kommvhu , uenoeenecmeo euje ne zomoeo k ucnom3oeamm muKozo ucmonmiKa 
HeucnepnaeMou inepzuu. CeKpem TECTATMKA 6ydem onydnuKoean, earn Henoeenecmeo 
nouMem, mno eduHcmeeman eoiMoo/aiocmh eoumu e 3noxy sucokux mexuojiozuu, e 
Komopou HenoeeKy 6ydym nodenacnmu caMbie meepommue cunu, lino .ncumb e 
CKpoMHoemu, e modeu u comidapnocmu co eceM OKpyo/ca/ouju.u MupoM, c dpyzuMU 
napodaMU, c otcueonmuM u pacmumemnuM MupaMU. 

M numancn opzamaoeanib eu3um A.ff.Caxapoea e imy kommvhv, ho man kuk oh dun 
Hacmpoen onenb cKenmunecKu omHocumemno udeu cyiqecmeoeaHUH nodofmozo ucmonmiKa 
3nepzuu, mou nonuniKu ne npumcmi oicenae.uozo pe3ymmama (cm. donyMenmu moux 
nonumoK opzami3oeamb eimun 

A.ff.Caxapoea e nocjiednux HOMepax cepuu "Tepnucmuu nynib Mcmunu"). 

Bo epeMH ecmpenu c anmueoM kommvhu, Komopuu h npo cedn itaiueaio 
"aeanzapdoM”, nocemqeHHOu npodne.ue pacKpumun ceKpemu TECTATMKA, U3 deadifamu 
mpex npucymcmeytoufux n dun edimcmeeHHUM, npozonocoeaeiuuM ”3a // eucmynaio 3a 

oniKpumue dun nenoeenecmea ucmonmiKoe ceododnou inepzuu, ecjiu snepzun 3ma ne 6ydem 
Hanpaejiena m pa3pyiuemie. 3ma inepzuH peiuum MHOi/cecmeo iiepaipeuiu.uux nona 
npodne.u nenoeenecmea, ho, Konemio o/ce, ne ece. Mo MoeMy Mnemno, co ceododnou 3Hepzueu 
e pymx nenoeenecmey 6ydem nezne npuumu k rocnody u k XpucmuancKOMy kommvhu3mv, 
neM 6e3 nee. 

Pb'. (22.0b.94z.Hr) Pado my zenepamopa m ceododnou luepzuu cpmunecKozo 
eaKyyMa C.Mapimoe nadmodan jiuhho u mcKomm ima npodneMa cmana anmyamnou dun 
nezo docmamoHHO naznndno eudno U3 mozo tpanma, mno momno 3a odun 1993 z. um duno 
u3zomoejieHO u ucnumam voice donee decnnim pa3Hbix munoe meianpun cckozo 
ynunonnpHozo Momopa na CKannpnux Mazaumnux no mix u Ha3eauHux um MomopaMU 
"CudupcKuu Ko.vh ", o KomopoM oh ynoMunaem e eumenpueedennou cmanibe. Ha /// 
.ueoicOyiuipodnuu cumiio3uvm (CaHKin-nemepdypz, 23-28 Man 1994 z.), na KomopoM 
naMenanacb naiua ecmpena c hum, oh npuee3 odun U3 ceoux Momopoe "CudupcKuu Komi", na 
KomopoM deMOHcmpupoean voice nananbHuu 3(jo(peKm yeemmemiH epeMenu epaiqemin 
(nopndKa do 10%) npedeapumenbrn pacKpynemozo MaxoeuKa zenepamopa npu 
npudnuoiceHuu k neMy imOyKinopa CKannpuozo MazHumnozo nonn. 

§2. HTO TAKOE «CBOEOAHAfl 3HEPriiH» H KOE-HTO O JDKEHAYKE. 

B nocneflHee BpeMa CTajio yace mo^hum cjiobo “cBOOo^nax sHepraa”, sHeprna 
(|)m3mhcckoio BaKyyMa, 3Hepraa H3 nuncio, bcmiibih ^BHiaicjib (Perpetuum mobile), 
reHepaTopbi c Kim>l h t.#. h T.n., hto Bbi3biBaeT pe3Kyio ncrai MBiiyio peaKpmo co CTopoHbi 
MHOTHX i pa^HUHOiniO MbICJiaLHHX (J)H3HK0B. Konemio, MO>KHO HOIOf l b 3THX (f)H3HK0B, TaK KaK 
^ciici BHicjibiio TpyflHO BOo6pa3HTb, Kax 3 to 3Hepraa mo>kct noaBJiaTbca H3 nuncio. OmiaKO 
CJieAyeT noionb h HBOOpciaicjicii sthx «BC L Hibix ^BHiaicjicii», KOTopbie ^eiiciBHicjibiio, b 
paMKax oSmcnpnnaTbix iipc/xcraBJicii mm. He MOiyr noxa oSbxciiHib, OTKy#a h^ci no/mni Ka 
ycTpoScTBa, He MOiyr o6Hapy>KHTb hjih 3aperHCTpHpoBaTb hctohhhk .nonojinmcjibiiOH 
3HeprHH. HeKOTopwe H3 hhx TaK h 3a»BJiaiOT, hto mO/Kci 6biTb nocjic^yiOHiHMH 
HCCJieflOBaHHBMH h 6y/ici ycTaHOBJieHO, oi Ky^a 6cpcic>i 3Ta siiepi HM, ho noxa npcHCiaBJiac'i 
npaKTHHecKHH HHTepec naym-ri bCM Hcnojib30BaTb 3Ty «CBOOOHnyio 3ncpi Hio». 

K co>KajieHHK), H3o6peTaTejiH nojib3yioic« icmh >Ke caMbiMH orpaiiHMcniibiMH 



11 pc/jexaBji c 11 h a m h 06 OKpy/KaiouiCM Hac MHpe, mto h ocfmimajibHaa HayKa. Ho b otjihmhc ot 
TpaflHU,HOHHO MblCJiaiHHX yHCHblX, HeTpaflHU,HOHHO MblCJiaiHMC H306peTaTeJIH, OHeBHflHO, 
6 ojiee 6ojie3HeHHO iicpcnocar oipaiiHMcmiocib Hauinx 3HaHHH 06 OKpyacaiomeH Hac h bo 
MHoroM cmc aaraaoHiioii npupoae. noaTOMy, hto6bi KaK-TO onpcacjim b 3Ty B03HHKmyio 
CTpaHHyio napaaoKcajibiiyio cnryaimio co «cbo6oahoh 3HepraeH», H3o6peTaTejiH 6 bijih 
Bblliy'/KaClIbl 3aHBJ[H I b, HTO 3IICpi HH HOaBJiaCTCa KaK 6 bl H3 IIHWCIO. Ho yTBCp'/KaaTb TaK - 3TO 
3HaHHT opocaib npaMOH BbI30B 0 (J)HU,HajIbHOH aKaaCMHHCCKOH HayKe H yKOpeHHBHIHMCH B 
(J)H3HKe aOIMBM H KOHCepBaTHBHbIM KOHU,enU,HBM, KOTOpbie OCHOBaHbl Ha 3aBCaOMO 
OHIHSoHHbIX npCaC'iaBJICHHaX 06 OKOlIHaTCJIbllOH 3aBepHieHHOCTH HaniHX 3HaHHH 06 
H3BeCTHbIX HaM 3aKOHaX 4>H3HKH - MexaHHKH, 3JieKTpOflHHaMHKH, TepMOflHHaMHKH. 

Tenepb craiiOBmca owcBnaiibiM, hto 3th 3iiaiiMa 6bijih nojiyMCiibi HaMH npn Hauinx 
3aBcaoMO orpaHHneHHbix HanajibHbix iipcacraBJiciiHax 06 oxpyacaiomeM Hac MHpe [ 1,2,3,4 ]. 
OihhSkh obijih aoiiymciibi, npeacae Bcero, b BbiSope h oiipcacjiciiHH ocnoBonojiai aiouiHx 
HexoflHbix (|)hjioco(|)Ckhx h (j)H3HHecKHx KOHu,enu,HH o npocTpaHCTBe, Mcroaax ero 
H3MepeHH», 0 MaTepHH H ee aBH/KCHMH, 0 CySbCKTHBIIOM H (J)H3HHeCKOH CyHJHOCTH BpeMeHH, 
06 ochobhwx HexoflHbix axcHOMax, nocTyjiaTax h npHHimnax h pojin caMoro naSjnoaaTCJia- 
cySbCKia b OTpaaceHHH OKpy/KaiomcH ero acHCTBmcjibiiocTH h T.a.. Ha iianajibnoM 3Tane 
(ocoScmio nocjie BBcacnna b (|)M3MKy oiuhSomiibix B033peHHH A.3HHHiTeHHa 06 aScojiiomo 
nycTOM npocTpaHCTBe), 6buiH rpy6o HCKa>KCi[b[ Harnn npeacTaBnemia 06 oiipcacjiaiomcii 
pOJIH MHpOBOH cpcabl (|lM3HMCCKOI O BaKyyMa (HJIH, B CTapOM nOHHMaHHH, MHpOBOrO 3(|jnpa) 
bo Bcex npou,eccax h hbjiciihmx oicpyacaiomeH Hac aciiCTBrncJibiiocTH. Ho kbk pa3 Ha 3thx 
orpaHHneHHbix npcaciaBJicnnax 6a3npycrca, b tom hhcjic, h laraa nayKa, KaK 
TepMOflHHaMHKa, Ha OCHOBaHHH nOJIOJKCHHH KOTOpOH, KaK pa3, anpHOpHO orpnuacTca 
B03M0>KH0CTb cymccTBOBanna jnoGoro THna «bcmiioi o aBnrarcjia», xoth caMa OKpyacatomaa 
Hac npnpoaa, iiaxoaamaaca b SecnpepbiBHOM occkoiichiiom aBn>KCiinn, acMOiiCTpnpycr 
oGpaTHoe. 

ToHKa apciina ipaanuHomio Mbicjiamnx ynciibix, aocraroHiio nojiHO orpa>Kaiomaa 
orpaiiHMcmibic Kjiaccn L iccKnc npcaciaBJiciiHa o 3aKOHax rep m oa h i1a\i h k m b ycjiOBHax 
OKOJio3eMHoro npocTpaHCTBa rpaBHraimomioro nona h (|)H3hmcckoio BaKyyMa, 
iipcacxaBJicna b ncaaBiio BbiixicaiTiCH H3 iicnarM KHHre B.M.EpaaancKoro «BenHbie 
aBHiaiejiH paHbrne h Tenepb»[64]. Abtop kiimim aociaiomio CTporo h ncaam hhiio 
aHajiH3npyeT npeaJiaraBimieca paajiHmibiMH HaoSpciaicJiaMH, KaK 6ojiee paHHHx BpeMeH, 
TaK h 6ojiee coBpeMeHHbix, MiioroHHCJiemibie «BC i nibic abh raTejin» nepBoro h BToporo poaa 
h «y6eflHTejibHO» aoKa3biBaeT oihhSohhoctb hx aoBoaoB, ocHOBbiBaacb, ecTecTBeHHO, Ha 
oSmciipMiiaTbix ipaanuHOinibix npcaciaBJicnHax, mkoSbi, He orpaiinwcmiOH npHMeHHMOCTH 
h He3bi6jieMOCTH nepBoro h BToporo nanajia (3aKOHOB) rep m oa m 11 tm m k m aaa jiioSbix 
3aMKHyTbIX i cp Moa MI IBM H H CC K H X CHCTeM. 

Ho jiio6aa 3aMKiiyraa, b oSmcnpmiaTOM nOHHMaHHH, rep m oa h i ia m h h cc Kaa CHCTeMa, b 
ycjiOBHMx okojio3Cmiioio npocTpaHCTBa rpaBHTau,HOHHoro nona h BcenpoHHKaiomero 
(j)H3HMCCKOio BaKyyMa, ynce He mokct paccMarpHBaibca KaK aScojiiorno aaMKnyiaa 
(|)M3HHCCKaa CHCTeMa. JlioSbIC «3aMKHyTbie», Ha nepBblH B3I Jiaa, aneprCTHHCCKMC CHCTeMbI (b 
tom hhcjic, OHCBHano, h npeanaraBiHHeca paHee aBTopaMH paajiHmibic cncTeMbi TaK 
Ha3biBaeMbix «BCHnbix aBMiaiejiCH»), wcpc3 BcenpoiiMKaiouiMH (]jh3hhcckmh BaKyyM, 
HenocpeacTBeHHO CBaaanbi c o k py>Kaioin hmh paccMaTpHBaeMbie «3aMKHyTbie» cncTeMbi 
pa3HHHHbIMH BHeiHHHMH 3nepiCIHHCCKHMH CHCTCMaMH. KpOMe IOIO, HOaoSlIblC 
«3aMKHyTbie» 3iicpiC'iH L iecKMC cncTeMbi HenocpeacTBeHHO CBmaiibi co bccmh bhcihhhmh 
3HepreTHnecKHMH CHCTeMaMH eme h BcenpoHHKaiomHMH rpaBHTau,HOHHbiMH noaiiMH, a 
TaioKe npoHHKaiomHMH 3J i eKipo m ai i ihi iibimh iiojiumh BeKTopHoro iioieiiHMajia, Tenepb y>Ke 
h CKajiapHbiMH MarHHTHbiMH iiojhimh. KpoMe Toro, jiioSbic «3aMKHyrbie» 
TepMOaHHaMHHeCKHe CHCTeMbI, B oSmenpHHBTOM nOHHMaHHH, npOHH3bIBaiOTCa HaCKB03b 
JlloSbIMH apyrHMH BcenpoHHKaiomHMH 11OJI a MM HeH3BeCTH0H eme HaM npHpOabl, OTpHU,aTb 
CymeCTBOBaHHe KOTOpbIX, B IIOJIO/KCIIHH HaiHHX IIMHIO/Kllbix eme 3HaHHH 06 HBJICIIMaX 
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ORpyacaiomen Hac npupo^bi, 6wjio 6bi npocTO SeccMbicacmio. H ecjiH npHHaTb bo BHHMaHHe 
bck) 3Ty peajibHO cymecTByiomyio HH(j)opMaii,HK) o Bcex «3aMKHyTbix» rep m 07 h 11 aM h h cc k h x 
CHCTeMax, KOTopbie, KaK pa3, h paccMaTpHBajiHCb b ynoMHHaeMOH Bbirne KHHre 
B.M.BpoflaHCKoro «Bc L uibic ^bhibicjih paHbine h Tenepb», to hto ctobt 10171 a Bee 
OCaailCJIJIHUHOINIblC BbIB 07 bI H BCp7HKTBI aBTOpa KHHTH 0 npHlIUHlIHajIbllOH HeB03M0>KH0CTH 
C037ai b «BC L uib[H 7BHi aicjib» h rpySbic HaMeKH h3 6e3rpaMOTHOCTb h niapjiaTaHCTBO Bcex 
aBTopoB, nbnaioiuHxcH nocTpoHTb raKOH ^BHi aicjib. 

Hnace Haci HHiio oy^C'i noKa3aHO, b mcm npoaBaaeTca cymecTBeHHaa orpaiiHMcmioci b, 
B HaCTHOCTH, KJiaCCHMCCKHX npC7CTaB7CIIHH ' 1C p M 0 7 H11 a M H K H B yCJIOBHBX peajibHoro 
OKOJio3eMHoro npocTpaHCTBa rpaBHTau,HOHHoro noaa h (|)H3hhcckoio BaxyyMa. Hacinmio 
6y7cr noKa3aHO TaK>Ke, KaKHe nco/KH^amibic HOBbie hbjiciihh h 3(J)(})eKTbi C7C7ycT oacH7aTb 
npn ynci c cymecTBOBaHHa cpe^bi (|)h3hhcckoi o 

BaKyywa h npeHMymecTBeHHOH chctcmbi oicncia 77a om hhcckhx, 
37eKTpOMarHHTHbIX H MCXailHHCCKHX XB7CIIHH B pCBJIbllOM 0K0JI03CMII0M IipOCTpaHCTBe. 
Bojicc yuiyQjicmibic HaniH npc^C'iaBJiciiHM 06 oicpy>KaK)meM Hac Mnpe OTKpbiBaiOT HOBbie 
ocBrpaiiHMiibic nepcneKTHBbi naymibix HCC7C70BaiiHH b stoh iipaKinnccKH erne He 
H3yneHHOH oojiacxM, ho Bee 3 to iico 6 xo 7 hmo clhc MCCJiCHOBai b b 67 na< aft hi cm SyaymcM h 
no3HaTb. 

B naciOHuicc ace BpeMa, tojibko OJiaronapH «TBep707o6oMy» ynopcTBy 
H3o6pciaicJiCH, hx 6 ecnpecTaHHOMy noncKy hoboto h ncHBBeaamioio b neoacHaamibix 
oSaacTax, up mm cm npn HCii0Jib30BaiiHH cbohx ncTpaanuHomiBix h b hcm-to olhhSohiibix 
OpHTHHaabHblX MCT 070 B, BOnpeKH BbICOKOMepHbIM OKpHKBM OpaKyjIOB OT HayKH (iaK>KC, 
MC/K7y npoHHM, He MeHee TBep707o6bix, ho HacTpoeHHbix kohc epBaTHBHO h nosTOMy He 
/KCJiaiOLUHX BeCTH HOHOSlIblC 6 eCnpeCTaHHbie nOHCKH MCI O- TO HOBOTO H HeH3BeCTHOro), MbI 
y3HaeM h no 17 a 06 otkpbithh ctojib iicoacHaainibix hbjiciihm h 3(J)(J)eKTOB, KOTopbie yace He 
yjoia^biBaiOTca b paivucax eoBpeMeHHbix naymibix npcHCiaBJicnHH. Ho Tax KaK bchiibic 
noHCKH HeyeMHbix H3o6peiaicjiCH, 11 p h n c m nnoraa He coBceM naymibiMH McroaaMH rpySbix 
npo 6 h oihhSok, co37aior ne>KCJiaicjibnyio h He coBceM cnoKOHHyio oScranoBKy b naymiOM 
MHpe 77 a KOHCepBaTHBHO HaCTpoeHHbIX yHCHblX (Bee 3TO, B KaKOH-TO CTeneHH, 
7 HCKpe 7 HTHpyeT aKa 7 CMH L ICCKHH HayHHblH MHp), TO CTaHOBaTCa nOHaTHbIMH npHHHHbl HX 
CH7bHOTO /KCJiailHM 7K)6bIMH CnOCoSaMH np 0 THB 07 eHCTB 0 BaTb yCH7HaM H3o6pC'iaiCJICH KaK 
«BenHbix 7BHraTe7eH», Tax h oi KpbiBaicjiaM 7io6bix 7 pyrax ncoacHaamibix hobbix hbjiciihh 
H 3(J)(J)eKTOB. npOTHBHHKaM n 0706 HbIX He HayHHbIX, no HX MHeHHK), MeT 070 B HCC7e70BaHHa 
OMCiib xoicjiocb 6 bi no7HOCTbio 3anpeTHTb BceM H3o6peTaTe7aM h oi KpbiBaicjiaM 7 CJiai b 3th 
iiC 0 /KH 7 annbie 77 a hhx OTKpbrma h H3o6peTeHHa. H bot 37ecb, hto6bi pa30M hokohhhtb co 
BceMH no 7 o 6 HbiMH HenocayniHbiMH H3o6peTaTe7aMH h OTKpbiBaTeaaMH, b yMax ncKoiopbix 
anoaoreTOB ot HayKH, poac 7 aKxrca cyMac 6 po 7 Hbie hhch oSbaBHTb Bee no 7 o 6 Horo po 7 a 
HCC7e70BaHHa npocTO aaccnaymibiMH h 3aKpbiTb 70 CTyn hm b 7io6bie naymibic acypmuibi, 
hto6bi orpa 7 HTb HaynHyio ooinecTBcnnocTB ot 6 y 7 opaacHMoii ee HH(j)opMaii,HH. K 
coacaaemno, Bee 3to HanoMHHaeT yace BpeMeHa hhkbh3hh,hh 7a7eKoro npomaoro, K 0 T 7 a b 
6 opb 6 e npoTHB 7io6oro HHaKOMbicana h hobbix 3HBHHH h 7 aace iiombicjiob hhh H 7 en, 
oi KpbiBaicjiCH h HBOopciaicJiCH npHB7eKa7H k pa3Horo po 7 a HaKa3aHHaM, nbiTKaM h 7 aace 
Ka3H3M. 

H KaK 3to 6bi70 yace He b nepBbin pa3 b Harne BpeMa, 0(J)HH,Ha7bHaa AKa7eMHa HayK 
C037aeT cneu,Ha7bHbiH komhtct h3 cbohx BH7Hbix npe7CTaBHTe7eH naymioft onno3Hu,HH, 
B03T7aBHBHiHx yace b Ham XX bck 6 opb6y co «JI5KEHAYKOH», Ky 7 a ohh othocbt Tenepb 

BCe BH 7 bI BeHHbIX 7BHTaTe7eH, 7K)6bie BH 7 bI HOBBIX (|)H3HHCCKHX IIOJICH H HOBBIX aB7CHHH, 
aiiOMajibiibix aBaeHHH h HJIO, KOTopbie He BnHCbiBaiOTca b paMKH H3BecTHbix Ha 
cero 7 HamHHH 7 eHb naymibix npe7CTaB7eHHH h T. 7 . 

B HCTopnH HayKH yace 6bi7H H3BecTHbi BpeMeHa hhkbh3hh,hh, KOT7a HHaKOMbicaamHX 
npOCTO CaCHra7H Ha KOCTpaX H7H Ka3HH7H pa37HHHbIMH H30LHpCI 111BIM H MeT07aMH. 07HaKO 
nporpeccHBHbie hhch 3thx HiiaKOMBicjiMmHx, BonpeKH BceM nonbiTKaM hhkbh3hh,hh 



npomeflimix BpeMeH, ocTaBajincb acnrb b Beicax Ha 6jiai o Bcero 6yuymcro HCJiOBCHCCTBa. H, 
KaK 3TO HH CTpaHHO, 3THMH ace 6jiaraMH IIOJI L>3y IOICH B liaCTOHLUCC Bp CM a H HaniH 
coBpeMeHHbie hhkbh3htopbi, B03rjiaBHBHiHe yace b HaniH mui 6opb6y c «jiaceHayKOH». Beflb 
HHKTO H3 HHX He CHHTaeT CeHHaC, HanpHMep, HTO 3BC3JIbI, nJiaHCTbl, COJIHU,e BpamaiOTca 
Boxpyr 3eMJiH, a He naoSopoi, 3a hto b CBoe Bpcvia HHaKOMbicjiaiiiHX cacnrajin Ha KOCTpax. 
H, TeM He MeHee, ohh BHOBb BbiCTynaioT npoTHB Bcero HOBoro, hto He yKJianbiBacrca b 
paMKH TpaflHu,HOHHbix ycTOBBHiHxcH npejiCTaBJiciiHM yace b Harne Bpevia. Hhkbh3htopbi ot 
AKaacMHH Hayx iipmiyMbiBaior ceMnac, koiicmiio yace jipyiHC 6ojiee coBpeMeHHbie MCTOiibi 
B03fleHCTBH3 Ha HHaKOMblCJUHIIHX, B COOTBeTCTBHH C flyXOM BpeMeHH, HO no CyUiCC'I By 3TO 
ocoBpeMeHeHHoe npoaBJiemie oSbihhoh (})opMbi hhkbh3hu,hh. 

CoBpeMeHHbie HHHiiHaTopbi 6 opb 6 bi c jiaccnayKOH, ohcbhjhio nojiaraiOT, hto 
ocHOBHbie nojioaceHHa coBpeMeHHOH HayKH c(|)opMyjiHpoBaiibi yace b OKOimajicjib- hoh 
(|)opMC h HHKaKOMy H3MeHeHHio yace He noflJieacaT, noaTOMy jno 6 oe HiiaKOMbiejiHC 
coBpeMeHHbiM ycToaBHiHMca npeflCTaBJieHHBM, no hx Miicnnio, nojiacHO nojiBcpraTbca 
nojiHOMy 3anpeTy. OjinaKO, npHHHMaa bo BHHMaHHe onncamibie Bbirne napaflOKCbi h 
npoTHBopenna b coBpeMeHHbix «(|)yiuiaMcmajibiibix» 3iiannax, KOTopbie hmciot mccto xora 
6 bi b coBpeMeHHbix npcac'iaBJicnHax 0 3aKonax 3JieKTpoMaraeTH3Ma h, b COOTBeTCTBHH c 
3THM, 0 npCHCTOaLHMX HeMHHyeMbIX eepbe3HbIX H3MCIICI[HaX MHOTHX OCHOBOnOJiaraiOmHX 
KOHu,enu,HH coBpeMeHHbix (JiyiuiaMcmajibiibix iiojiO/KCiihh (m.e. mex comhx 
ocHoeonojiazawmux Konu l enii l uu coepeMennux npedcm ae.i en u u, no KomopbiM 
UHKemumopu om Ai<ade.\iuu numawmcn npomueonocmaeumb 0(puu f uanbHyio 
iiKadeMimecKyu) nayi<y napowdaio «<umch hobum nanpaanenmiM e ([miUKe, 3aeedoMO 
onpedenennux umu kuk «jiM enaymibie»), ecTecTBemio B03HHKaeT Bonpoc, 0 KaKOM eme 
hhkbh3htopckom 3anpeTe «JiaceHayHHbix» iianpaB.iemiii b coBpeMeHHOH {|)ii3MKe 
HacTaHBaioT HeKOTopbie npe/iCTaBHTeJiH o(|)iiluta.iaica/ieMHHecKOH HayKH? He 0 
Tex JIH HOBbIX HeTpa/IHUHOHHbIX HanpaBJieHHflX B COBpeMeHHOH (])H3HKe, KOTopbie KaK 
pa3 Kpaime HeoSxonHMbi b HacTonmee BpeMfl hjih Bbixona H3 yace naBHO 
cymecTByiomeii kph3hchoh CHTyapHH b coBpeMeHHOH (])yHnaMeHTajibHOH (]jh3hkh? 3to 
othochtch He TOJibKO k Hayxe 06 oxpyacaiomeH npnpofle hjih onHcaHHbix Bbirne CTpaHHbix h 
HenOHBTHblX 3JieKTpOMaTHHTHbIX BBJieHHBX, HO H K pa3JIHHHbIM HpyTHM OlICpCacaiOlHHM 
Bp cm a HayHHbiM anannaM. 

Ho b TaKOM cjiynae, opi aiiH 30 Bamiaa AKajiCMHeii HayK 6opb6a npoTHB «jiaceHayKH», b 
^eHCTBHTeJIbHOCTH HBJIHCTCH HX 6opb6on 3a OTCTaHBaHHe OHIHSOHHbIX h yace bbho 
orpaHHHeHHbix coBpeMeHHbix npencTaBJieHHH, T.e. 6opb6oH 3a jioacHbie h aaBcaoMO 
orpaHHneHHbie coBpeMeHHbie nayMiibic 3 nanMa. Bonee toto, o(J)Hii,HajibHO aaaBJicmibic 
npeTeH 3 HH npcjicraBmcjiCH aKajiCMHiecKofi HayKH Ha hx HCKJiioHHTejibHbie npaBa iieroypbi 
Bcex ny6jiHKaii,HH no hobbim noncKOBbiM HayHHbiM nanpaBJiciiHaM, ecTb He hto HHoe, KaK 
OTKpbITblH BbI 30 B BCeM 3 a P a B 0 M b [ C JI a HI H M yHClIbIM Ha HX npaBa OTKpbITOH ny6jIHKaU,HH Bcex 
HOJiyHCmiblX HMH HOBbIX HayHHbIX HOC'I H/KCIIHH BO BCeX oSjiaeiaX HayKH H TeXHHKH. TaK KaK 
j[ 1060c HayHHoe xiocthhcciihc HejiOBeHecKoro yMa, nojiyneHHoe b npou,ecce zijimicji b 11 bix 
MyHHTejibHbix noncKOB, npo6 h oihh6ok KaKHM-jinSo ohhhm o/iapemibiM iipcjicraBmcjiCM 

HejiOBeHecKoro oSuicciBa (nnorjia .qaace u,eHOio CBoero 3iiopoBba h acH3Hn), 
oSaaaicjibiio qojiacHbi npHHaqjieacaTb HMeHHO 3iOMy ace oSuicci By - 3 to 3aKOH npHpoqbi jtj la 
Bcero acHBoro Ha 3eMJie h b KocMoee, to jiioSbic nonbiTKH iipcim CTBOBaib 3TOMy 
3aKOHHOMy npou,eccy co CTopoHbi CJicqyei paccMaTpHBaTb KaK HeHopMajibHoe hbjiciihc 
qerpaqaiiHH oSmcciBa hjih iipavioc oco3HaHHoe BpeqmcjibCTBO oSmccTBy. 

Hciionamo, hto .ubhhcct ynoMHHaeMbiMH iipcjiciaBHicjiaMH a k a,u cmhh e c ko h HayKH b 
hx cjienoM pBeHHH 3aKpbiTb iiC'ipajiHHHomibic HOBbie nanpaBJieiiHa HccneqoBaHHH hmciiiio b 
iiauiCH CTpaHe, Korqa noqoSiibic MCCJiejiOBanHa Ha oiciib cepbe3HOM ypoBHe BC/iyica bo 
MHOTHX 3aKpbITbIX BOCHHblX BCJIOMC'IBaX lianSoJICC pa3BHTbIX KanHTajIHCTHHeCKHX CTpaH. 
3jiccb aBiio MoacHO ycMOTpeTb TOJibKO KaKoe-TO u,ejieHanpaBJieHHoe BpcjiHicjibci BO npoTHB 
Harnero loeyjiapciBa, eipcMJicnHC npHOCTaHOBHTb HCCJiejiOBaiiHa b 3thx nepcneKTHBHbix 
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oSjiacxflx HMeHHO b nauiCH CTpaHe. Bciiomhhm xotb 6bi STanbi hhkbh3htopckoh 6opb6bi 
npoTHB pa3BHTH» b HameM CTpaHe TaKHx hobbix naymibix HanpaBJieHHH, kbk reHeTHKa h 
KHSepHeTHKa, KOTopbie 6buiH oSbXBJiciibi 6yp>Kya3HbiMH HayxaMH h npocTO lanpemciibi ^jui 
H3yHeHH». B pe3yjibTaTe sthx roHeHHH pa3BHTHe mmciiiio sthx nayK b naincii CTpaHe 6biJio 
BpeMeHHO 3aacp>Kano Cneu,CJiy>K6bi pauinmibix 3apy6e>KHbix CTpaH npHJiaraiOT HeMajio 
yCHJIHH HMeHHO B 3TOM HanpaBJieHHH. y MblHIJieHHO HCKa>Kaa HI[(|)OpMaUHIO 0 Bcex HOBbIX H 
CBepxHOBbix npoBOflHMbix b 3thx CTpaHax HCCJiCHOBaiiHax, eneu,CJiy>K6bi ocJmimajibHO 
npoB03rjiamaiOT 3th nanpaBJiciiHa xax bbho He naymibic hjih npocTO Ji/Kcnaymibic. 

HanpnMep, eme b 60-x roaax nponuioro bckb pa3JiHHHbie eneu,CJiy>K6bi oco6eHHO 
yCCpaCTBOBajIH B OOJiaCTII TC3MIK|K)p\iaUMM B TaKOH HCKJHOHHTeJIbHO cepbe3HOH npoSjiCMC, 
KaK HJIO H KOHTaKTOB C BHe3eMHbIMH uHBHJIH3aHHa\1 II. HcipymiO HOlHflb, HeM BbI3BaH 
noaooiibiH "cexpeTHbiH a>KHOTa>K" okojio npoSjiCMbi HJIO. C npoSjiCMoii iiiyicnim HJIO 
OKa3ajiHCb ncnocpeac'iBcmio CBmainibiviii y>xe ncKOiopbic hhcto iipaKiHHCCKHC BoeHHbie 
npoSjiCMbi 6e3onacHOCTH nojieTOB aBHaimn h kocmhhcckoh TexHHKH, oxpaHbi 
CTpaTerHHecKHx BoeHHbix oSbcki ob, iiaacvKuoc i H pa6oTbi P/JI ciictcm 6jin>KHero h najibiici o 
oSnapy/KCiiHa, a TaK>Ke pa3pa6oTKa y>xe peajibHbix iiCBiijmMbix jtjih P/JI CHCTeM caMOJieTOB 
rana "CTejie" h T.n. Hajnm,o npoGjicxia 6e3onacHOCTH h jtjih rpa/KaaiiCKoii aBHaimn. 

Eme b CBoe Bpe\ia HciiapiaMcm Ocacpajibiioro npaBHTejibCTBa CHIA Bceiyja 
OTpHH,aji ero 3aHHTepeeoBaHHOCTb b npoSjiCMC HJIO. OmiaKO, kbk CTajio noTOM H3BecTHO, 
hto npaBHTejibCTBO CIIIA HenpepbiBHO 3aHHMajiocb h aaiiHMaciCH HCCJicaoBaiiMaMH HJIO h 
AH. OBP H H,py fleCBTHJieTHBMH SblJIH BIBliy i bl B MCCJICTOBailMX 3TOH lipoSjICMbl H, B TO >Ke 
BpeMa, npnjiarajio He Majio ycHJiHH juia 0(J)Hu,HajibH0H flHCKpeflHTau,HH sthx oGjiacicii 
HCCJieflOBaHHa cneu,HajibHO fljia hckjiiohciimh mnepeca k hhm 3 a py6e>KOM. lion 
B03XICHCI BHCM 3toh fle3HH(J)opMaH,HH 3apy6e>KHbix cneH,CJiy>K6, b noMopc 1967 r, b CCCP 
otticjiciihc oomcii h npHKJiaflHOH (J)H3hkh AH CCCP, no HHHH,naTHBe aKaa. Apu,HMOBHna 
JI.A., Bbmecjio nocTaHOBJieHHe (cm. «npaB/ia» ot 29 (JjeBpajia 1968 r.), ocy^aiomee 
H3yHCIIHC HJIO B 

CCCP (fla»:e 6e3 3HaKOMCTBa h H3yneHH» y>xe co6paHHoro k TOMy BpeMeHH 
HHTepecHoro h 3acjiy>KHBaK)mero cepbe3Horo BHHMamia Maicpnajia no CCCP). 

B pe3yjibTaTe stoh kphthkh h .aaBJiciiMH co CTopoHbi npcHCiaBHicjicii oijjHimajibHOH 
aKaacMHHCCKoii HayKH (lor/ia eme 6e3 ynpoK^eHna cneu,HajibHOH «komhcchh», npoTHB 
ji/KcnayKn!), b MapTe 1968 r. b CCCP Bbiiiy/Kacna 6buia npcKpai Hib cboio pa6oiy BnepBbie 
coBHamiaa HiiHuiiarnBiiaa Tpyrnia no my-icnino HJIO b CCCP, pyKOBOjmMaa reHepaji- 
ManopoM n.A.CTOJiapoBbiM h ero 3aMecTHTejieM jioh. O.K3.3hicjicm. B cocTaB rpynnbi 
BxoflHJio 208 hcjiobck - eneimajiHCTOB H3 pa3Hbix o6jiacTeH HayKH. nocjie npcKpamciiHH 
paSoTbi HHHimaTHBHOH rpynnbi, aBTopHTeTbi HanieM a k anc m h h e c k 0 h HayKH TopxcecTBOBajiH, 
nojiHOCTbio 3arjiOTHB m e 3it 11 (Jj 0 p m au h 1 o eneu,CJiy>K6 CIIIA. H KaK TOJibKO noacciKa yaajiacb, 
b 3tom >Ke 1968 r. b CIIIA opranmycTCB KpymiCHinaH b Mnpe rpynna HHKAn no MiyicnMio 
H nOHCKOB KaK pa3 HMeHHO HJIO, B COCTaB KOTOpOH BOHIJIH y>Ke 300 HayHHbIX H 
TexHHnecKHx encHHajiHCiOB h TbicaHH HJieHOB no CTpaHe. Py kobohh'icj 1 c m rpynnbi CTaji 
O.Knxoy. 

Tpyjmo oiTicjiaibCH ot omymcnmi, hto tcmctbmh aKajiCMiiii HayK CCCP He obijih 
cneu,HajibHO ciuiaHHpoBaHbi. yMecmo 3tccb npnBecTH BbicKa3biBaHHe O.Knxoy no noBoay 
ny6jiHKau,HH b naineii ra3eTe b 22.02 1968 r. «pa3rpoMHoii» CTaTbH, b KOTopoii aKajicxniKii 
ot HayKH bbi CTynnjiH npoTHB Bcex iiainux oi CHcei Bcmibix HCCJiCTOBai cjieii npoojiCMbi HJIO, 
ipcSya nojiHoro 3aKpbrma 3toh npoojiCMbi pjisi H3yneHHa b Harneii CTpaHe. Ha ())OHe pe3Koii 
kphthkh npoSjiCMbi HJIO b Hameil CTpaHe, no3>Ke O.Knxoy nncaji: - "U,eH3opbi neHTaroHa 
motjih nepeBecTH nyx. CoBeTbi CHOBa BbiCMeHBaiOT i niamoB H3 KOCMoea h yHCiibix, 
o6Hapy>KHBaK)mHx hx. Eme pa3 rnaHC 6bui Ha CTopoHe BBC CIIIA". 3flecb penb H#eT 0 
rnaHce nepBeHCTBa b HCCJicaoBaiiMax npoSjicvibi HJIO b CIIIA h Hcnojib30BaiiHa sthx 
HCCJieflOBaHHH mm pa3JiHHHbix 3aKpbiTbix h BoeHHbix oSjiacicii. lloToSnbic pcKOMcmiauHn 
iipcTCiaBHicjicii Harneii aKaTCMnnecKoii HayKH 0 ji>KeHayKe-HJIO h 3aKpbiTHe HCCJicaoBaiiHii 



b 3toh oSnacTH b HauieM CTpaHe, b CBoe Bpc\ia yace npimecjiH HeMajio Bpc/ia narncH 
OTeHecTBeHHOH HayKe, oflHaxo HHHu,HaTopbi Bcex no/ioSiibix 3anpeTOB, k coacajieHHio, He 
SblJIH lipUBJICHClIbl K XaXOH-JIH6o OTBeTCTBeHHOCTH 3 a coaeamioc. Bo3MO)KHO 
6e3HaKa3aHHOCTbio 3a cojieannoc h oSbucnucTca KaK pa3 aa-nncneincjibnocTb nonbiTOK 
pa3Horo po/ia KOHcepBaTopoB ot HayKH nepMOjiHHCCKM BbicraBjm b ce6a HanoKa3 h 
aaiHHUiai b laBCjiOMO yace yxopeHHBimieca h ycTapeBHiHe naymibic mamm. 

Koiicmiio, He Bee npcjiJiaracMbic iicipaanuHomibic noflxoflbi k myiciiMio hobwx 
B03HHKHIHX IlCpC/i oSlHCC'IBOM HayHHbIX lipoSjICM MOXCHO CHHTaTb, C HayHHOH TOHKH 3peHHH, 
6e3ynpenHbiMH h aScojiiomo 6e3rpeniHbiMH. Ho, b npoTHBonojioacHOCTb ocj)HH,HajibHOH 
aKa/ieMHHecKOH Hayxe, aBTopbi 3thx hobbix HanpaBJieHHH HauuiH b ce6e CMejiocTb, Ha cboh 
CTpax h pncK, npcanpHiiaib xoth 6bi nonbiTKH (MoaceT 6biTb h ipcBMcpno aM6Hu,H03H0 
npcyBCJiMMHBaH hx anaMCiiHc) iianajibnoi o jiciiCTBrncjibiio naymioio H3yneHHa Bcex 3thx 
npo6jieM. 

B xaxon-TO CTeneHH moxcho nona i b, noncMy o(j)Hu,HajibHaa axajic mh h cc Kan Hayxa xax 
paHee, Tax h b HacToamee Bp cm a Tax pbuno Sopojiacb h npoaojiacaci SopoTbca npoTHB 
HOBbix HayHHbix HanpaBJieHHH. Hcjio Bee b tom, hto 3a Becb XX Bex b iiauinx naymibix 
3HaHH»x 06 oxpyacaiomeH Hac npnpofle HejiOBenecTBOM HaxonjieHO Taxoe orpoMHoe 
xojiHHecTBO iieiioi ihit ibix h He HCCJiejiOBamibix fljia coBpeMeHHoii Hayxn hbjiciihh h 
3(J)(J)exT0B, hto o(j)Hii,HajibHaa axafleMHHecxaa Hayxa, xoTopyio xax pa3 h iibnaioiCH Tax 
TpeneTHO oScpciaib h 3amnmaTb ee npcjiciaBHicjiH, oxa3biBaeTC» npocTO iicciiocoSiioh 
flaTb hm xotx 6bi xaxoe-Jin6o npMCMJiCMoe HayHHoe oSbucncmic. Penb hjici o Taxnx 
CTpaHHbix h peajibHO cymecTByiomHx hbjiciihux oxpyacaiomeH Hac npnpoflbi, xax 
pa3Hoo6pa3Hbie aHOMajibHbie hbjichhh, npHpoaHbie iuia3MeHHbie o6pa30BaHHfl h 
CTpaHHbie HIM, HenoHHTHbie 3JiexTpoMarHHTHbie 3(|j(J)eKTbi ot IIIM, 
3JieKTpoMarHHTHbie CHJioebie 3(])<]jexTbi ot HJIO, MomHbie noJieBbie CHJioBbie 3(])(J)eKTbi 
B IipOCTpaHCTBe OKOJIO HJIO, pa3Hbie (|)Opi\II>I KOHTaKTOB C TyMaHOH/jaMH, 
3KcnepHMeHTbi Haa Jiio/ibMH h acHBOTHbiMH, lioximieiiiiM JiiOAeii, JiyHeeoe nopaaceHHe 
BOeHHOH TeXHHKH H JHO/jeH OT HJIO, aHTHTpaBHTapHOHHbie 3<]j<]jeXTbI CBinaHHbie c 
HJIO, HBJieHHe pa/IH0J10KaUH0HH0H H 3JieKTpOMaTHHTHOH HeBH/JHMOCTH, CTpaHHbie 
TBepabie JiyHH cseTa, xpiiribie Jiynn cseTa, nyHKTHpHbie Jiynn cseTa, upoHiixaiouiHe 
HeocsemaiomHe JiyHH cseTa, CHJioBbie Jiynn c 3(j)(j)eKTaMH JieBHTaipiH, cseTOBbie Jiynn 
nopajiH3yiomHe acHBbie oSbexTbi h neJioBexa, JiyHH aeJiaiouiHe npe/iMeTbi 
HeBH/JHMblMH, 3JieKTpOMaTHHTHbie 3$<J)eXTbI C y/japOM 3JieKTpHHeCK0T0 TOKa H 
CHJIOBbIM B03aeHCTBHeM, CHJIOBOe MaTHHTHOe B03/jeHCTBHe Ha HeJIOBeKa H 
MeTajiJiHHecKHe TeJia 6e3 npHTnaceHHH acejie3a, MHoroHHCJieHHbie CTpaHHbie sijxjieKTbi 
nojiTepreiicTa (nepeMemeHHfl npe/iMeTOB, JieBiiTamiH, Hcne3H0BeHHe npe/iMeTOB, 
Ma repiiajiii3aiiHH npe/iMeTOB, BKJiioHeHHe h BbiKJHoneHHe cseTa, 
caMOBbiBbiKpyHHBaHHe npe/ioxpaHHTeJieH, HaxpyHHBaHHe chcthhkob, OTKpbiBaHHe 
BO/jHHbix h ra30Bbix KpaHOB, B03ropaHHe npe/iMeTOB, CTpaHHbiii oroHb 6e3 /jbiMa, 
pa3Hoo6pa3Hbie 3ByxoBbie 3<})<]jexTbi h CTyxn, pa3Hoo6pa3Hbie cseTOBbie 3(J)(|)eKTbi, 
paccbinaHHe xhhhcxh Ha MeJibHaHiune ockojikh, OTKpbiBaiine h 3aKpbiBaHHe /mepen, 
okoh, /iBepett MeSeJiH, noaBJieHHe 3anncoK, lamicii na CTeHax, CTexjiax, npe/iMeTax, 
pa3pyuieHHe npe/iMeTOB, B03aeiicTBHe Ha pa/iHOTexHHHecxHe ycTponcTBa, HBJieHHe 
peneBoro nojiTepreiiCTa h mhothc, MHorne apyrne), a Taxace HexoTopbie 
napaHopMajibHbie chocoShocth HeJioBexa, Taxne xax TeJienaTHH, TejiexHHe3, 
JieBHTapHH, CBepXHyBCTBHTeJlbHOCTb, CBepxnaMHTb, 3(J)(|)eXTbI XJIHHHHeCXOH CMepTH, 
aHOMajibHbie sjiexTpHHecxne chocoShocth h Tax aajiee h TOMy noaoSHoe. 

CoBpeMemiaH ofjmimajibHaji axa^eMKHecxan Hayxa, co cbohmh ycToa bihh m hch 
xoHcepBaTHBHbiMH npcjiCTaBJicnmiMH, oxa3ajiacb npocTO ScccHJibiioii iicpeji Been 3toh 
BOHCTHHy (jjaHTacMaropneH CTpaHHbix hbjiciihh, xoTopaa CTajia ,i.in Bcero HejiOBeHecxoro 
oSuiCCIBa CTpaiHHOH oSbeXTHBHOH peajIbHOCTbK). 3a MHOrHMH H3 3THX CTpaHHeHHIHX 
aBJieHHH cxpbiBaeTca orpoMiiaa ancpiciHKa iiciioihiiiioh npHpoflbi, noa/icpacHBacMan 
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HeH3BecTHbiMH HCTOHHHKaMH OHepraH. 3Ta ace 3HepreTHKa ncnoim noil npnpo/ibi 
nopoac/iacr nnor/ia h CTpaHHbie h ncnoim nbic rpan/inoanbic npnpo/nibic a bj icn h a. 

B CBeTe nofloSHOH H3BecTHoii HH<f)opMaii,HH o Been stoh (J)aHTacMaropHH ny//ec, 
CTpaHHOCTeM h nciroiiMi iibix MBJicnnii, KOTopbie acMoncipupyci HaM nnor/ia oxpyacaiomHH 
Hac peajibHbiii h bo MHoroM eme 3ara//OHHbiH Mnp, no/iHHTbiH Bbirne Bonpoc o (})H3HHecKOM 
CMbICJie KaKOH-TO «CBo 6 o/IHOH 3HeprHH», «3HeprHH H3 l[HMCI O», «3HeprHH H3 (|)M3HHCCKOI O 
BaKyyMa» h t./j. npc/icraBJiacTCH y>Ke HacTOJibKO HecymecTBeHHbiM h MajioBnannTCJibnbiM, 
hto booSluc jimiiac'iCH CMbicjia KaKoe- jih 6 o ero cepbe3Hoe o 6 cyac/icnnc. HeKOTopbie 
naSmo/iacMbic mbjiciihm HacTOJibKO CHJibHO nopaacaiOT co3HaHHe HCJiOBCKa cboch 
H eoSbIHHOCTbK) H HeOaCH/jaHHOCTbK), HTO 6 bIJIH CJiynaH npOCTO epbIBa HepBHOH CHCTeMbi 
nejiOBeKa. Mcaic/iOBanna noKa3biBaioT, hto ncpBiiaa CHCTeMa hcjigbckb, o 6 mhho, jierKO 
CnpaBJIHC'ICB /jaace C MOHinCHlHHMH CTpeCCOBbIMH aCH3HCHHbIMH CH'iyaUHMMH, C KOTOpbIMH 
nejiOBeK iiocioamio conpnKacacrcM, Mcac/iy tcm KaK CTpaHHbie h ncnoim nbic, nnor/ia /jaace 
icpacHBbie h 3aBopa>KHBaK)mHe hbjiciihb ORpyacaiomeii Hac /icncTBmcjibnocTn /yia HepBHOH 
CHCTeMbi nejiOBeKa npc/icraBJiMiOTCM CTOJib MomHbiM CTpeccoM, hto ncpBiiaa CHCTeMa 
nejiOBeKa y>Ke npocTO He Bbi/jepacHBaeT h npoHCxo/iHT cpbiB ee. Mo>kho npHBecTH oojibinoe 
KOJIHHeCTBO nO/ITBCpaC/iaiOlHHX 3Ty CHTyai/HIO (JiaKTOB, KaK H3 Ony SjIHKOBaHHOH 
HH(J)opMau,HH, TaK h H3 6 a 3 bi jiannbix Harnero H,eHTpa Ch 6 HHIJ, AH. 0/inaKO, cmyaunM 
pe3KO mciimctch, eoin hcjiobck Macro BCTpcnacTCM c no/jo 6 hmmh hbjiciihhmh, HMeeT 0 hhx 
y>Ke onpc/icjicnnyio HH(J)opMau,HK) h, ocoSemio, Kor/ia hcjiobck oco3Hamio naHnnacT 
naynaib 3 to HBJieiiHC. HaSmo/icnna noKa3biBaiOT, hto aHajiorHHHbiM ace o6pa30M Ha 
CTpaHHbie h Heo 6 biHHbie hbjiciimh pcarnpyior nnor/ia h acHBOTHbie, Bna/jaa b ihokoboc 
cocToaHHe. lamnrnaM pcaKuna jiioooio acHBoro opraHH3Ma (ok HejiOBeKa, TaK h 
acHBOTHoro) /icncTBycr 6 ojiee 3(1 )(|)ckthbiio, ecjin opraHH3M 3apaHee yace totob hjih 
npc/iynpcac/icn 0 B03M0acH0H Bcrpcnc c ncoacn/iamibiM (|iaKiopo\i. Ho hto 6 m 6 biTb 
npc/iynpcac/icinibiM, 06 3tom ncoacn/iannoM (|)aKiopc iicooxo/immo, npcac/ic Bcero, xotm 6 bi 
3HaTb, hto oh cymecTByeT hjih /iaacc MoaceT cymecTBOBaTb. 

MoacHO iipcjiciaBHi b k okhm rpai imccKHM iiocjicjic'i bhbm jtjih HejiOBeHecTBa MoaceT 
npHBecTH aajibiiCHLucc HTHopHpoBaHHe npoSjiCMbi H3yneHHa Been stoh (|)am acMaropnn 
CTpaHHbix hbjiciihh ORpyacaiomeii Hac /icncTBrncjibnocTn, k neMy npH3biBaioT HeKOTopbie 
iipcjiciaBHicjiH aKa jicm 11 l i cc ko ii HayKH, Tpe6yiomHx 06'bMBnib 3th oGjiacrn ncaic/iOBanna 
jiaceHayHHbiMH, n p h h c m ocHOBbiBaacb Ha 3aBC/iOMO jioacHbix npc/icraBJicnnax 0 
COBepnieHCTBe H 3aKOHHeHHOCTH HaiHHX HayHHbIX 3HaHHH 0 3aKOHaX npupojlbl. 
OoiHClipnilMTO CHHTaTb, HTO 3JieMeHTbI 3/IOpOBOIO KOHCepBaTH3Ma CBOHCTBCHHbl JI1060My 
yncnoMy (b ^HCKyccnax ohciib Macro npHXOflHTbca CJibimaTb 110/1061 ibic onpaB/iaiina 
HeKOTopbix ynciibix!), nosTOMy HHepTHOCTb MbimjieHHa mhothx ynciibix CTajia npnHHMaTb 
yace (JiopMy onpe/iejieHHOH 6ojic3hh. KaK paHee, TaK h b HacToamee BpeMa peajibHyio 
npoSjiCMy iipc/iciaBJiHC'i yace 6opb6a He npoTHB Bcero hoboto h HeH3BecTHoro, a npoTHB 
apbix CTOpOHHHKOB He3bl6jieMOCTH HayHHbIX 3HaHHH, 3aKOCTeHeJIOCTH H Hpe3MepHOH 
npHBepaceHHOCTH aBTOpHTeTaM B liayKC, HTO BblKOpMCBblBaCTCM liopoil TOJIbKO CMeHOH 
OTacHBaiomero iiokojiciihh hobbim mojio/ibim noKOJieHHeM . 

§3 HTO }KE TAKOE CBOEO^HAH 3HEPrHH? 

Hto ace, Bee TaKH, CJIC/iyei nOHHMaTb IIO/I /ICHCIBHICJIbllblM (j)H3HHeCKHM CMbICJIOM 
nOHBTHa «CBo6o//HOH 3HeprHH», «3liepiHH (|)H3HHCCKOIO BaKyyMa» HJIH 3HepTHH H3 
«HHHero», 0 KOTopbix mhoto cnopa i b nocjic/iiice BpeMa. B pa3Hbix cjiynaax 3to Meiyi 6biTb 
pa3Hbie peajibHbie (JiH3HHecKHe hbjiciihm, KOTopbie, H3-3a orpaHHHeHHOCTH nauinx 3HaHHH 
hjih no KaKHM-jin6o hhbim npHHHHaM, peajibHO noxa mb no He npoMBJiMioiCM. HanpnMcp, b 
ncnain /iojiioc BpexiM /incKyinpoBajiCM Bonpoc 0 TenjioreHepaTope lO.n.noTanoBa, b 
kotopom Hcnojib30Bajic» BHxpeBOH 3(f)(})eKT TpySKH Pamce h y KOToporo Knfl TenjiOBoro 
npeoopaaoBannM, mko6bi, 6biJi Sojibuic 100%. 




Phc. 10 . BuxpeBaa Tpy6Ka PaHKe. 

Eme Ha nanajibnoM 3Tane y KEILIloTanoBa 6 mjih nonbiTXH oopamciiHa b AxaacMHio 
HayK, 171 c 6biJi iiojiyncn, ecTecTBeHHO, pe3KO OTpHH,aTejibHbiH ot3bib, hto 3Toro He mohcct 
6bITb BO061HC. IloCJie 3TOrO, KaK CTajIO H3BeCTHbIM H3 p33JIHHHbIX ny6jIHKaU,HH, K). IlOTanOB 
33MXHyjICa B CBOHX HCCJieflOBaHHaX H yace II03/KC nOJiyHHJI 3H3HHTeJIbHO JiyHHIHH pe3yJIbTaT, 

flOBena KnA TenaoreHepaTopa 70 340%. IIo HiK|)op\iaHHH H3 pa3Hbix hctohhhkob, b 
npoBepKe tciijioboio 3(|)(|)CKia ot TenaoreHepaTopa lO.rioTanoBa npHHHMajiH ynaciHC 
cneu,HajiHCTbi H3 OpanuHM, HIIO «3ncpiMa» h cneu,HajiHCTbi H3 paaa 7pyrnx npe^npHaTHH. 
B iiCMaiH 6buia onySanKOBana HH(J)opMau,Ha, hto hctohhhk hoiiojiiihicjibiioh 3iiepi HH b 
TemioreHepaTope lO.rioTanoBa noxa iich3bcctcii, ho npcanojiai aioicn pa3Hbie (jiniHHCCKHC 
npou,eccbi ot 3(|k|)cxtob xaBHTan,HH 70 xojioanoio icpMoaacpnoio CHHTe3a. CaM aBTop 
TenaoreHepaTopa «K)cMap» (cm. pnc. 11), 




Phc. 11. CxeMa TennoreHepaTopa IIoTanoBa «K)CMAP». 

B COaBTOpCTBe C JI.n.CpOMHHCKHM [ 61], lipClinOJiai aiOT B03M0aCH0CTb CymeCTBOBaHHa 
HBJieiiHH npaMoro npeo6pa30Bamia iciijioboh ancpi MH b XHHeTHHecxyio, Bonpexn BTopoMy 
noc'iyjiaiy rep m 07 hh 3 mhxh. B KHHre lO.C.IloTanoBa h Jl.n.Oo- mhiickoio npHB07aTca 
HHTepecHbie npHMepbi, Koi’Tia iHapoajicKipocianHHH 6e3 Boaonanopiibix 7a\i6, 
MCiioJ[b3yioiiiHx lOJibKO iianpaBJicniibiH 711 h aM hh e c xh h Hanop BOflbi, opraHH3yeMoro b 
eiiCHHajibiiOM cy>KaiouiCM Kanaac, BbipaSai biBaioi anaMH iejibiio 607 bwc ancpi HH, mcm laKne 
ace i HapoajiCKipoc'iaiiHHM c aoporocroauiMMu BoaoiianopiibiMH aaMSaxiH. SaMCMcno Taxace, 
hto b cxopocTHOM noTOxe BOTibi pexH TeMnepaTypa oxa3biBaeTca, xax npaBHJio, Hecxojibxo 
noHHaceHHOH. H3 aHajiH3a MiioiOMHCJiemibix 11070611 bix cjiaxTOB 7eaaeTca bbibo7, hto b 
npiipoac Bee ace pcaamycrcM npou,ecc npaMoro npcoopaaoBaiiHa rciuioibi 7BHacymeroca 
noTOxa b ero KMiiei HHCCKyio aiicprmo, npn onpcacacmibix He H3BecTHbix nOKa (|ih3hmcckhx 
ycjiOBMMx. Miioihc OKpyacaioiiiMC Hac 3niiaMHHCCKMC BHxpeBbie npou,eccbi b B037yuiH0H 
cpcae (HHKJioiibi, iaH(|iyiibi, cmcphh) Taxace no7Cxa3biBaiOT B03MoacHOCTb npaxTHHecxoil 
peajiH3au,HH peaabHO npoaBJiaeMbix HexoTopbix CTpaHHbix hbjiciihh npiipoabi, b xoTopbix 
oSnapyacHBaioiCH 3(|)(|)cxTbi c BbiacaeiiHCM oipoMiion aoiiojniHicjibnoH SHepran. ,fl,o 
naciOHuicro BpeMeHH MHorae CTpaHHbie 3(|)(|)CKibi h hbjichmh aiMoecliepiibix Biixpen 
(orpOMHbie CXOpOCTH, 73BJICIIHC, CBCHCIIHC, 37CKTpMHCCKHC 3(|)(|)CXTbl) He 113X0731 CLHC Ce6e 
oSbHcneiiHH, b paMxax oSuicnpunaTbix naymibix npcacTaBaciiHH. Heno3HaHHbix mcjiobckom 
ran i i OKpyacaiomcH Hac iipHpoabi ociacica eme cbhhixom miioio h 77a OTxpbiTHa hx Taxace 
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rpcSyiOTca HOBbie, onaTb >Ke eme 6cmee «i Bcp^oj[o6bic» H3o6pciaicjiH h oTxpbiBaTejiH. 

Taic KaK acHCiBHicjibiiaa npupoaa ())h3hhcckhx npou,eccoB b TenaoreHepaTope 
lO.IloTanoBa ociacica noica iichciioh, to h caMO hbjiciihc, npn pa3Hbix ero noBTopax 
pa 3 HbiMH aBTopaMH, He yaaBajiocb nancan to peracTpHpoBaTb. HanpHMep, Ha 3 aBonc 
«CH6TeH3opnpH6op» (r.TonKH, KeMepoBcxoft o6ji.), Ha kotopom xaiGKC 6 biJio opraHH30BaHO 
npoH3BOflCTBO TenjioreHepaTopa lO.rioTanoBa (h Ha kotopom HeonHOxpaTHO SbiBaji caM 
aBTop nacToamcro o63opa), H3MepeHHoe inaiciiHC K03(|)(|iHHHcma iipcoopaiOBaiina (hjih 
TenjiOBOH KUJl) ycTponcTBa Ha paiJinmibix Bapnamax xoHCTpyximH TenjioreHepaTopa 
IloTanoBa He npeBbimajio 75%. B 006 - me-TO, no ycjiOBHio noroBopa c 3aBonoM, lO.rioTanoB 
ooemaji caM npoH3BecTH noBomcy pa 6 oTbi TenjioreHepaTopa (bo3mo>kho jtjih Biicccnna 
onpcncjicmibix 

H3MeHeHHH hjih noSaBOX k bojic, cocTaBJHuouiHx,, oneBHflHO, npenMCT Hoy-xay), nero 
b fleiicTBHTejibHOCTH cncjiano hm He 6bijio. npcaciaBHicjib ot aaBoaa cnen,HajibHO 6bui 
KOMaH^HpOBaH B KHHieHeB JTJIH BCTpeHH C lO.IlOTanOBblM, HO BC'ipCMa C HHM 6bIJia y Hero 
TOJIbKO B npHCyTCTBHH IIO,T03pm CJIbllbIX JIHH„ KOTOpbie BC3JIC COnpOBO/KJiajIH lO.IloTanoBa 
Ha HHOMapicax. HecMOTpa Ha ycjiOBHa noroBopa, iipcaciaBHicjib aaBona 6biji nojiHOCTbio 
JIHHieH B03M05KH0CTH KOH(J)HfleHH,HajIbHOH BCTpeHH C BBTOpOM BlICJipaCMOH Ha 3aB0JIC 
ycTaHOBKH. HecMOTpa Ha oSemaHna, lO.rioTanoB hh pa3y Tax h He noaBHJica Ha 3aBone h b 
jiajibneHincM 3 a boh nojiHOCTbio OTxa3ajica ot nponiBoncTBa TenjioreHepaTopa IloTanoBa. 

Ha 3tom ace aaBonc 6biJia anpoSnpoBana eme omia opHiHiiajibiiaa xoHCTpyxrma 
TenjioreHepaTopa B.C.BaeBa, H3o6peTaTejia H3 HoBoenSHpcxa, b kotopoh Taxace 
Hcnojib30Bajica BnxpeBoii 3(})({)exT Tpy6xH PaHKe, ho nonojiHHTejibHO b ycTponcTBe 
Hcnojib30Bajica eme Momiibiii yjn>Tpa3ByxoBOH reHepaTop fljia nojiynefflia MaKCHMajibHbix 
KaBHTan,HOHHbix 3(J)(J)eKTOB. Ha TenjioreHepaTope B.C.BaeBa b 3aB0HCKMx ycjiOBHax Kfl/l 
ycTponcTBa 6bui noBcncn no 85%, ho h 3th paSoibi nponojiaceHHa He nojiynHJiH. OanaKO, 
pa3BHBaa mhcio yjibTpa3ByicoBoro iipcoopaaoBarcjia 3iicpi HH jiajibine, Ha 6a3e CKTB «T,H,A- 
TexHOJiorHH» (HobochShpcx), 

B.C.EaeBbiM 6biJia npenJioacena npocTaa xoHCTpyxrma 6e3 cneimajibHbix aaBuxpn- 
TejieM. Tpy6xa PaiiKC 6biJia 3aMeHeHa ohiihm MHoroceximomibiM nempoSeacHbiM HacocoM, 
xaacnaa ccxuna KOToporo npencTaBjiajia H3 ceox jibb nncxa, jionaTKH KOTopbix c MajibiM 
3a3opoM BpamajiMCb iiaBcipcHy npyr npyry. HecKOJibKo noxoacne cxeMbi, HanpHMep, 
Hcnojib30BajiHCb xiaBiio b yjibTpa3ByKOBbix axTHBaTopax njia ^ncneprapoBaHHa TBcpnbix 
BemecTB b hchhkoh cpcnc. B Momnbix yjibTpa3ByKOBbix reHepaTopax Taxoro iniia Sbijih 
oSnapyacciibi 3(J)(|)eKTbi Bbincjiciina xaxoro- to nonojinmcjibiioro Teruia, hto jiajio 
B03M0aCH0CTb A.O.KjiajIOBy BbICKa3aTb lipCHIIOJIOHCCnHC O npOHCXOHamHX B XaBHTaiJ,HOHHbIX 

ny3bipbxax ancpiibix peaximax (3aaBxa Ha OTKpbrme N32 OT 11333 — ^bjiciihc 
3K30TepMHnecKHx anepiibix B3aii m one hctb h ii b yjibipaiByKOBbix nojiax»). B sxciicpHMcm ax 
C MOmHbIMH yjIbTpa3ByKOBbIMH ICIICpaiOpaMH pei HCipHpyiOmHMH lipuSopaMH, Bpojic 6bl, 
^eiiCTBHTejibHO obijih 3a(jmKcnpoBaHbi H3JiyneHHa xax HeirrpoHOB, Tax h p h y-H3JiyHemia. 
np hh c m, b HexoTopbix sxcnepHMeHTax OTHOiueHHe nojiynemiOH 3iicprnn x aaipaMcmioii 
(xo3(J)(J)Hii,HeHT npeo6pa30BaHHa) jjociHiajio 9,7 chhiimli. llpupona aBJiemia xaBHTan,HH 
Taxace no xoHH,a eme He bnyicna. HiBeciiio tojibxo, hto npn cxjionbi- bbhhh ny3bipbX0B 
pa3BHBaiOTca rwaiiTCXnc /jaBJieiiHa, TeMnepaTypa no 10000°C h B03HHxaiOT HMnyjibCbi 
anaMHicjibiibix HanpaaceHHH sjiexTpHnecxoro nojia, hto mohcct cnocoSciBOBaib yace 
TepMoa/iepHOMy CHHTe3y, hto, Bpo^e 6bi, h 6bmo 3a(JmxcHpoBaHO npn paSoTe ycTponcTBa. 
OflHaxo, BBiijiy OTcyTCTBHa nojiHoro npeaci aBJicnHH 0 iipupoac aBJieHHa xaBHTan,HH, ipyano 
floSHTbca noBTopaeMOCTH OKcncpHMcmoB h iiaaoxnaa perHCTpan,Ha naSjnoaacMbix 
3(})(J)exTOB oxa3biBaeTca noxa BecbMa aaipyanHicjibiioii. 

H 3 3toh ace cepHH TeruioreHepaTopoB CJicayei ynoMaHyTb h i ciuiorcnepai op 

A.H.KajiflaMacoBa (BoaroflOHex) , b xotopom Hcnojib30BaaHCb b aBHOM BH^e Toabxo 
3(})(J)exTbi xaBHTan,HH, ho njiOTHOCTb Taaceaoii bojibi b ycTponcTBe 6 buia aaBeaoMO yBCJiHHcna 
ao 1%. B peayjib i ai c xojiHHecTBO Bbmcjicnnoii oncpi HH b ycTpoiic- ijh TBe npeBbimajio 



CH lIC/KCJia'ICJIbllblC 

yc coacpacanmi thhccjioh 
qT pa,UKa IIH/KC, HCM B 
yMeao Hcnojib30BaTb 
H H 3aKJ[IOHajIOCb B 
m nOJiyHHTb OT 

c aarpawcnnoH 3HepraeH. 


Ba 


3 aTpaTbi yace nopaaKa b 20 pa 3 , ho 6 buiH 3 aperHCTpHpoBaHbi h 
H 3 JiyneHHa ncimponoB. Taic KaK aaace b o6bihhoh Boac nponeHT 
BOflbi coci aBJiaci nopaaKa 0,03% (T.e. npHMepHO Ha as a no- 
ycTaHOBKe KajiaaMacoBa), to aaace Ha oSbihhoh Boae, ecjiHac| 
npou,eccbi KaBHTau,HH (Hoy xay IIoTanoBa, B 03 MoacHO, KaK pa 3 
onpeacjicmibix nponcaypax hjih aoSaBKax!), BnojiHe B 03 MoacHO 
TenaoreHepaTopa b 2-3 pa 3 a Sojibine SHepran no cpaBHemoo 
Oanaico, KaK 6 biJio otmcwciio Bbirne, lO.rioTanoB TaK h He noac- 
ceKpeTaMH aaace c aaBoaoM, Ha kotopom 6bijio opraHH 30 BaHO npoH 3 - 
TenaoreHepaTopoB «K)CMAP». Ecjih paHbrne HHTepecbi H 3 o 6 peTaTe- 
KaKOH-TO CTeneHH 3 aiiiHiiiaj[HCb rocyaapcTBOM, to b nacToamcc BpeMa 
nocTaBJieHHbie b ycaoBHa caMOBbiacHBaeMOCTH, cbmh H 3 o 6 peTaiOT Te 
3 an[HTbi, MaKCHMajibHO CKpbiBaa cboh ceKpeTbi h Hoy-xay. 3to hi 
BceM, nbnaiOHiHMca noBTopHTb opni nnajibiibic KOHCTpyKu,HH b< 
onySjiHKOBaHHOH nacTH HH(jiopMau,HH, npcaiiaanawcnnoH TOJib- o( ko jtjih o6lhch peKJiaMbi 
oGHapyaceHHoro hoboto 3 (|xl)eKTa. 

Ho 3TO TOJIbKO OflHH H3 BapnaHTOB B03M0aCH0CTH oSbaCHeHHa 3(])(|)CK' i a Bbl- t[ 

aejieHHa HonojiiiH icjibiiOH 3HeprHH H3 BO^BI B TennoreHepaTopax, B KOTopbix HC- 
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IIOJ[b3yCTCH 3(]x|)CKT BHXpeBOH TpySKH PaHKe HJIH 3(|)(|)CK I bI KaBHTaiI,HH B MOmHbIX 0, 
yjibTpa3ByKOBbix reHepaTopax. B MaciiiociM, HCCJicaoBannaMH E.,Z],.3biKOBa (Kpac- 

T< 


JIHJICa CBOHMH 

pe BOflCTBO ero 

HI JieM XOTb B 

kc H3o6peTaTejiH, 
cnocoObi CBoeil 
HaflO HMeTb B BHJiy 

H3o6peTaTeneH no 


nonap) jiOKaaano, mo oSbiwnaa Bona MoaceT HMeTb eme on no 3ncprcTHwccKoc 
cocToaHHe - «cynepBoaa -(H20)8». To ecTb oSbiHHaa Bona, npn onpeaeJieHHbix ycjiOBHax, 
MoaceT 6bITb nOnOJIUHTCJIbllblM H36bITOHHbIM HCTOHHHKOM 3HepTHH. C 3THMH BblBOflaMH 
ncpcKJiMKaioica HCCJieaoBaHHa npyroro cncnnajiHcra no iciuioi ciicpaiopaM Mycia(|)acBa P., 
BHxpeBbie Boaaiibic iciuioi cncpaiopbi KOToporo (BbinymeHO yace 6ojicc 100 hit.) ycneuiHO 
HcnojibByioica Ha mhothx npeanpHaTHax b pa3Hbix ropoaax, c yBepeHHbiM K03(|x[iHnHcm om 
npeo6pa30BaHHa 3JieKTpHnecKOH SHepran b TenaoByio ot 116% ao 126%, oflHaKO Ha 
oiacjibiibix o6pa3ii,ax 6biJin nojiyMCiibi KFI2T no 170%. Coniacno KOHu,enu,HH P.Mycia(]jaeBa, 
npn o6pa30BaHHH MomHbix BHxpeBbix CTpyKTyp b Boae, acnaKOCTb cacHMaeTca h 
paciai HBacica tbkhm o6pa30M, mo b Hen B03HHKaiOT pe30HaHCHbie Kone6amia, KOTopwe 
pa3pbiBaiOT TaK Ha3biBaeMbie KJiacTepHbie KonniOMcpaibi MOJicicyji, Meacay kotopmmh 
ycTaHOBHJincb m eac moj icKy j i ap nbic cb»3h. Ho 3Ta iojibko o6inaa aaci b Hii(])opManna aBTopa 
o npcanojiai acMOM (J)H3HHecKOM nponecce b iciuioi cncpaiopc, Bee ace xhtpocth, KOTopbie 
cociaBJiaioi npeaMC'i Hoy-xay ycipoiiciBa, aBTop pa3rjiamaTb He coSnpacTCH. H aoBoabi 
aBTopa BecbMa yScamejibiibi, Koraa oh BauBJiaci: - «06 Hauinx H3o6pciarejiMx h TaK 
BbiTHpaiOT hoth. A Bbi xoTHTe, HToSbi ohh Bbinajin CBoe Hoy-xay h PoccHa npcBpai HJiacb 6bi 
b 6aHaHOByio pecnySjiHKy? J\a He 6yae i 3i oro! 77 cboh (JjopMyjibi aaacc He 3anHCbiBaio — 
Homy b i ojiobc. BbimnSHTb hx H3 Hee MoacHO TOJibKO c M03raMH. Ho ohh niiKoraa He yTeKyT 
3a «6yrop». 77 cacjiaio Bee, m o6bi BcnnbiMH aBHi ai cjniMH npapac i ajio MoryinecTBO Pocchh, 
a He CTpaH, KOTopwe ee pa3opnjiH.» 3to eine pa3 roBopnT o tom, mo k onySjiHKOBannon 
nacTH 

HH(j)OpManHH H3o6peiaiCJICH 06 HX yilHKajIbllblX yCTpOHCTBaX lieoSxOaHMO 
OTHOCHTbea c Sojibujoii aojieii yBaaccnna , a He opocaibca cpa3y 3a noBTopenne ero 
ycTpoMcTBa TeM, kto xomc'i 6biCTpo HaacHTbca 3a chct aBTopa hjih noTOM 3a«BHib, hto 
H 3o6peTaTeab ouiHSaeTca, HHKaKoro 3(|Kj)eKTa hct, hto oh 6e3rpaMOTeH ihih aijiepHCT h T.a. 
3to TOJibKO eine Sojibwc npoTHBonocTaBHT HioSpc'iaicjHi oSinec'i By h yBCJiHHHT ero He 
accjianne nojinoc'i bio pacKpbiTb l aiiny o6napyaccnnoi o hm hbjichhh npapoabi. 

npHiiHHiiHajibiio hhoh cnoco6 nojiyHCiiHa aemcBOH ancpiHH H3 Boabi ocHOBaH Ha 
npHHnHne pa3JioacciiHM Boabi Ha Boaopoa h KHCJiopoa, Koraa 3aTpaTbi Ha pa3JioaceiiHC Boabi 
OKaibiBaioica HaMHoro MeHbiHHMH, hcm nojiy L iacMaa npn cacniannH o6pa3yeMbix 
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KOMnOHeHTOB BOflbl - BOflOpOfla H KHCJIOpOfla. BoJiee 600 (j)HpM, XOMnaHHH, XOHH,epHOB, 

yHHBepcHTeTCKHx JiaSoparopnn h oouicciBcmibix nay hi 10- tcxiihhcckhx oObcnnncnnn 
3anannon EBponbi, CIIIA, ABCTpajnni, Kananbi h Unonnn yciuieHHO paSoiaioi nan 
yaciucBJiciiHCM npou,ecca nojiy Henna Bonopona H3 boabi, TaK icaic ycneniHoe pemeHHe stoh 
Ba>KHeHIIieH 3aaa L IH peBOJHOH,HOHHBIM o6pa30M H3MCHHT BOH) MHpOByiO 3XOHOMHXy H 
03fl0p0BHT OKpy>KaK)myK) cpcny. 

B Pocchh naTcmycTca onnn H 3 ciiocooob paajiovxenna boabi b pacTBope 3 JiCKipojima 
(B.B.CiyacnKOB, r.H.Ky^biMOB, MocKBa), noMemeHHoro b CHJiBHoe HexyceTBeHHoe 
HHepu,HOHHoe none, npnneM sjicxipoBOAopoAnbifi reHepaTop (3Br) b oahom ycTponcTBe 
cpa 3 y Bbiiiojinaci foymcnnn 3 JieKTpojin 3 epa n ojicxiporcncpa- 


Ooto12 . 


Ooto 13. 


Abtop nannon KHnrn npncyTCTBOBaji Ha ncnbixannax oflHoro H3 BapnanroB 
AcncTByiomen ycTaHOBKn 3Br, KOTopbie AcnciBnicjibno noATBcpAnjin peajibHOCTb 
cyincc'iBOBanHa aBnemia pa3Jio>xcnna boabi b pacTBope 3JiCKipojima non AcnciBncM 
n,eHTpo6e>KHbix chji. 

Eme oflHH opnrnHajibHbin cnoco6 pa3Jio>xcnna boabi npcAJiovxnji H3o6peTaTejib H3 
CIIIA Ctshjih Msnep, KOTopbin paapaSoiaji ocooyio 3JicKipn L iccKyio aneiixy, xoTopaa 
no3BOJiaeT pa3ncjiaib oobiKnoBcnnyio Bony Ha boaopoa h Kncjiopon c iopa3no MeHBHieii 
3aTpaTOH 3HeprHH, hcm ipcoycica sto npn o6bihhom 3JieKTpojiH3e. Ilpn pa6oic aneiixa 
Mnnepa noxpcojiacT MHJiJiHaMnepbi (no cpaBHeHHio c aMnepaMH npn o6bihhom 
3JieKTpojiH3e), nna nero Hcnojib3yiOTca HH3KHe h bbicokhc HanpanceHna, ho npn 
onpcncjicmibix pe30HaHCHbix nacioiax. UncnKa B036yncAaexca MOinnbiM HMnynbCHbiM 
reHepaTopoM, xoxopbiH bxoaht b cxeMy naKanKn aneHXH. BbicoKaa nacxoxa HMnyjibcoB 
npoH3BonHT ciyncimaio noniinMaiomnnca noxeHu,Haji Ha 3JicKiponax aneiiXH, noxa He 
noc'i ni aci CM xonxa pacnana MOJiexyjibi boabi. 

3to TOJibKO Manaa nacib HanpaBJieHHH naBJiCMcnna nonojinmcjibnon onepinn H3 
oSbihhoh boabi. HanpnMep, axaneMHX TnraeB B.O. c Hajibnci o Bocxoxa npcAJiaiacr clhc 
H cnojib30BaTb Mopcxyio Bony (c onpencjicnnbiMn Ao6aBxaMH, xoTopbie cocTaBJiaiOT HOY 
XAY ycTpoHCTBa) nna n3BJic i icnna Aonojinn 1 cjibiioh sncprnn mctoaom 3JiexTpojiH3a. 
Ilpcnnojiai ac'ica, hto 3 a cm ex MexaHH3Ma HnxjinMcexon axTHBau,HH BOAopoAiibix CBmeii b 
boac, KaiajminHCCKnx h aBTOxaTajiHTH- hcckhx peaxu,HH, BbinenaeMaa b CHCTeMe xennoBaa 
3Heprna oxa3biBaeTca oojibluc aaipanennon oneprnn axxHBaipiH. 

TaKHM o6pa30M, noJiyHeHHe AonojiHHTeJibHOH 3HeprHH naace H3 oSbiHHoii boam 
H axo/iHT ce6e, 6oJiee hjih MeHee, yAOBJieTBopHTeJibHoe h npaBAonoAoSHoe HayHHoe 
oSbncHeHHe, npn tom He e/iHHCTBeHHoe. Ho b TaKOM cjiynae, KaK cJieayeT pacpeHHTb 
BbicKa3biBaeMbie npencTaBHTejiHMH 0(|nmHajibH0M AicaneMHH HayK pe3KO 
OTpHpaTeJIbHbie OT3bIBbI Ha B03M0>KH0CTb nOJiyHeHHH Ha HeKOTOpbIX 
TenjioreHepaTopax Kn,3, SoJibuiero e/iMHimbi, xoth, c apyroft CTopoHbi, ofJmuMajibiio 
npH3HaeTca, hto y JiroSoro TenjioBoro nacoea TenjioBoii Kn,3,, b npHHunne, MoaceT 
6biTb h SoJibuie e/jHHHUbi. 

Ho BbineneHHe nonojinmcjibnoe snepi nn H3 boabi - sto clhc He «CBo6oflHaa 3ncprna» 
h He 3Heprna H3 «(|)H3n L iccKoro BaxyyMa». fl,jia jho6oh 3aMXHyTOH CHCTeMBi, xax H3BecTHO, 


3aK0H coxpanciiHH 3Heprmi nojiHOCTbio coSjnoaacrcH. OunaKO, earn CHCTeMa He 3aMKHyTa, 
HanpHMep, BBaiiMOHCHCTByer c BHeniHHMH k chctcmc TejiaMH hjih OKpyncaiomeH cpcnoii, to 
3aKOH COXpanCIIMH 3HepTHH flJIH TaKOH CHCTeMbI MO/KC'I He BbinOJIHSTbCa. 

BceM H3BecTeH h He Bbi3biBaeT mucaicoro B03pa5KeHHs co CTopoHbi (|)H3hkob, b tom 
HHCJie h o(j)HH,HajibHOH Ak'aacMHH, npHHH,Hn paSoTbi oSbimioio TemiOBoro Hacoca. 
TenjiOBOH Hacoc - 3to ycTponcTBO, KOTopoe BiaiiMOHCHCTBycT c biicihiich OKpyacaiomeH 
cpeflOH h i[03B0J[aci ocyuiccTBjnnb iiepcaaHy TenjiOBOH ancpi HH ot stoh cpe^bi npneMHOMy 
ycTpoMcTBy. IIpH 3tom, k 3HeprHH 3aTpaneHHOH Ha pa6oiy nepeHoea TenjiOBOH ancpi HH, 
KOTopaa b KOHenHOM chctc laK/KC npeo6pa3yeTca b TenjiOTy, SyiieT noSaBJiena eujc 
TenjiOBaa ancpi HM, o ioSpamiaa ot OKpy>KaiomeH cpe^bi, TaK hto cyMMapHbin TenjiOBOH KI1/1 
ycTpoMcTBa, no oiiiohichmio k aaipaMcmiOH pa6orc, OKa3biBaeTca yace anaMHicjibiio Bbirne 
eflHHHH,bI. Bee 3aBHCHT OT 3(|)(j)eKI HBIIOC'I H paSoTbl yCTpOHCTBa H KOJIHHeCTBa OToGpaHHOH 
OT CpCHbl 3HepTHH. 

no OTHomeHHK) /KC k OKpyncaiomeH Hac BcenponHKaiouiCH cpeae (|)H3HHecKoro 
BaKyyMa, jno6aa .qance «3aKpbrraa CHCTeMa» b acHCi BHicjibiioei H He nBJiaeTca (|)H3 hmcckm 
3BMKHyTOH CHCTeMOH. H eCJIH B TaKOH CHCTeMe 0praHH30BaHbI (b SoJIbHJCM naCTH 
CJiynaHHbiM o6pa30M!) onpcacjiemibic (|ih3hhcckhc npoucccbi, KOTopbie kbkhm-to o6pa30M 
MoryT BoaacHC'iBOBaib Ha OKpyncaioiiiyK) cpcay (j) 113 hhcc kcmo BaKyyMa, njiOTHOCTb TiicpniM 
y KOTopoii orpoMHa, to oSuicnpHiia i bic 3aKOHbi coxpancnMa b tbkoh CHCTeMe MoryT yace He 
BbinOJIHaTbCK. Y^HBHTejIbHblM HBJIHCTCH TOT (fiaKT, HTO MHOTHe CTpaHHbie (|)If3HHCCKHC 
npou,eccbi, npn KOTopbix o6napy>KHBaio'iCH iico/KHaainibie (|)H3 hhcckhc hbjichhh c 
BbUICJIClIHCM KaKOH-TO HOIIOJIlIHTCJIbllOM 3HepTHH, 061iapy>KH BaiOTCH B SoJIbWCM HBCTH HHCTO 
CJiynaHHO HHaceHepa- MH-npaKTHKaMH, HBoSpciaicjiaviH, aneKTpHKaMH, pa^HOTexHHKaMH, 
nacoBbix xicji MacTepaMH, CKyjibnTopaMH, hctophkbmh, CTOJiapaMH h t.xk, npn OTcyTCTBHH 
npcHBapHiejibiibix cepbe3Hbix rcopciMHCCKHX pacneiOB h oSocnoBamibix kbkhx 6bi to hh 
6buio HayHHbix THnoTe3. Ho ot stoto u,eHHOCTb naymioio OTKpbrma 3 thx aBTopoB 
HHCKOJibKO He yMCiibHiaeica, TaK KaK oho aaci tojihok hobbim nco/KmiamibiM HanpaBjieHHUM 
HayHHbix HCCJieflOBaHHH B TBKHX oSjiaCTBX, KOTOpbie oSbIHHbIMH TpaflHH,HOHHbIMH 
HayHHbIMH HCCJICaOBailHHMH SblJIH 6bl npOCTO 11C B 0 3 M 0 >K 11 b I \1 II, TaK KaK 3TO npOTHBOpeHHJIO 
6bi 3aKOCTeHejibiM iiaymibiM KaHOHaM. AHajiorHHHbie CTpaHHbie 3(J)(J)eKTbi Bbuicjiciuia KaKOH- 
to ^onojiHHTejibHOH 3HeprHH oSiiapy/KHBaioica niioraa h Ha HeKOTopbix npoMbiuuieHHbix 
ycTaHOBKax. HmcaKaa aKancM nice Kan HayKa c TpaniiHiiomibiMii naymibiMii anaiiHUMH, a 
Tenepb Mbi 3HaeM, hto 3th iiianim bo mhotom h oiniiSonibi h orpaiumeiibi, He ciiocoSna 
6buia 6bi cacjiaib raKiic OTKpbrma, KOTopbie /locryirirbr cjiynaHHbiM OTKpbiBaTensM, 
HTHOpHpyiOmHM J[lo6bIC 3anpeTbI. KoIICMIIO, oSlHClipmm bIC ipaaHHHOmiblC MCTOIIbl 
HayHHbix noHCKOB, HCCJieflOBaHHH h peineHHa HayHHbix npoSjiCM, ocHOBaHHbix Ha o6meM 
TeOpeTHHeCKOM aHajIH3e H o6o6meHHH H3BeCTHbIX TCOpCTHHCCKHX H 3KCnepHMeHTajIbHbIX 
(JiaKTOB, iaK/KC, b o6meM, ncoSxoiiHMbi jtj f h HayKH, ho nojiaraTb 3 th Mcronbi chhiictbciiiio 
B 03M0)KHbIMH H pa3peiHeHHbIMH I[CJIb3H CHHTaTb OnpaBflaHHbIM H ClipaBCHJIMBblM. 

§4. OrPAHHHEHHOCTL TEPMOAHHAMHKH B YCJIOBIMX 
PEAJILHOrO IIPOCTPAHCTBA rPABHTAIJHOHHOrO IIO-JUI H 
OH3HHECKOrO BAKYYMA 

06mHH 3aKOH coxpanciiHM h npcBpamciiHa aiicpiMH niacin, mno npu Jiwdbix 
nponeccax, npoucxodnmux e monupoeaHHou cucmeMe, ee nojman jnepeun He 
U3MeHHemcn. 3to ohhii h3 BaacHeHiunx 3aKOHOB npnpoflbi CBH/icicJibC'iBye'i o tom, hto 
£BH>KeHHe MaTepHH HeCOTBOpHMO H HCyilHHTO/KHMO: OHO MO/KC'I JIHHIb lICpCXOHHI b H3 OflHHX 
(J)OpM B apyi HC. B03M0>KHbI ,UBa KaMCCIBCmiO pa3JIHHHbIX CllOCoSa liepCJiaMH HBM/KCIIMM H 
eooTBeTCTByiomeH 3HeprHH ot oflHoro MaKpocKonHHecKoro Tejia k apyi OMy — b (jiopMe 
paSoTbi h b (jiopMe TeruiOTbi (nyTeM iciuiooSMcna). 3th c|iop\ibi aneprmi TecHO 
B3aHMOCBH3aHbi flpyr c apyioxi h B3BHMHO aonojmaioi jrpyi apyia. Hayxa H3ynaiomaa 
(J)H3HHecKne CBoiicTBa h arperaTHoe coeioanMC Ten (BemecTBa), b 3aBHCHMOCTH ot hx 
MOJiCKyjiupnoi o cipocnHa, chji BiaHMO/iciici BHa MC>Kny HacTHii,aMH, o6pa3yiomHMH icjia, h 
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xapaierepa TennoBoro hbh/KCihih sthx lacTmi, naibiBacica TcpMOjiiinaMMKa. OcHOBy HayKH 
TepMOflHHaMHKH COC'iaBJIHCT MOJICKyJIHpnO-KHIIC'I HHCCKaa icopua BemeCTBa, COCTOHLHCIO H3 
aTOMOB 

HMOJieKyji h no^MHiiaiOLUHxoi 3aKonaM MexaHHKH. OniHMCCKax cymnocib nayKH 
TepMOflHHaMHKH 3aKJ[IOHCIia B HeCKOJIbKHX lipCJICJIbllO npOCTbIX yiBCp/K^CIIHaX, 
Ha3bIBaeMbIX 3aKOHaMH TCpMOJIHIiaMHKH. 

Tlepebiu iUKon mepModunaMUKU - sukoh coxpaHenun u uiMeueuiiH Jiiepeuu - 
zjiacum, Hino npupaineime j/iepeuu ntodou (pmunecKou cucmeMbi paeHo nodeoduMOMy k 
cucmeMe menny u ceeptuaeMOU Had Heu padome. 

,Z],jia He3aMKHyToii rep m ojimi i a m h h cc ko h CHCTeMbi, KOTopaa MexammecKH 
B3aHMO^CHC'I ByC'l H OOMCHHBaC'IOl TenJIOTOH C OKpy>KaK)meH epeflOH, H3MeHeHHe nOJIHOH 
3HeprHH CHCTeMbi 

AN° = M2 - AA 

paBHO nojiyHcmiOMy cmctcmom KOJinnecTBy TenjiOTbi A(3 3 a bwhctom 

npoH3BC3iciniOH CHCTeMOH paooibi RA 

/JjHI CHCTeMbi, Iiaxo/HHHCHCH B COCTOBHHH paBIIOBCCHH npH OTCyTCTBHH IIOJIX BHeiHHHX 
chji, nojiHaa SHepraa paBHa BHyTpeHHeii aHeprHH um TaKOH CHCTeMbi nepBoe Hanajio 
HMeeT biui: 

AC> = M + RA 

T.e. KOJiHHecTBO Tenjia, cooSmemioe CHCTeMe, pacxoAyeTca Ha H3MeHeHHe ee 
BHyTpeHHeii TIICpiHM H Ha CBCpUIClIHC CHCTeMOH paSo i bl npOTHB BHeiHHHX CHJI. 

TepMOJIIII IBMHHCC KTH CHCTeMa na3bIBaC'I CH 3aMKHyTOH (H30JIHp0BaHH0Il), eCJIH 
OTcyTCTByeT bchkhh o 6 mcii Tiicprucii MOKjiy Heio h BHeniHeii cpejioii. TepMOjinnaMHKa 
H3ynaeT TenjiOBbie CBoiiCTBa MaicpocKonHHeciCHx chctcm, He o6pamaacb, b otjihhhh 
CTaTHCTHHeCKOH (f)H3HKH, K MHKpOCKOnHHeCKOMy CTpoeHHK) COC'i aBJHHOLHMX CHCTCMy TeJI. 

BTopoii 3 bkoh rep m 0 ji 1111 a mii k ii raacHT, mo 1 ipir CBepmeHHH KpyroBoro npou,ecca 
paSoHHM TeJIOM HeB03M0>KH0 liepCJiaib H,eJIHKOM 3HepTHIO B (|)OpMC TeilJIOTbl OT OJIHOI O 
BHeniHero Tejia jipyi OMy BHeniHeMy Tejiy. 

IJojie3HO 3Hanib euje pnd 06 mux u eMKux ymeepotcdenuu, mno... menjioma He Moment 
caMa codou nepexodumn, om mem c donee hu3kou meMtiepamypou k meny c donee 
eucoKou meMnepamypou ((popMynupoeKa Knay3uyca), a maio/ce ... e npupode uenoiMomeu 
nponecc, no.uibiu JifxpeKm Komopozo cocmonn 6 bi e oxna mdenuu mennoeozo pe3epeyapa 
u e 3K6ueaneHniHou MexammecKoii padome ((popMynupoeKa 

B. ToMCOHa h M. IljiaHKa). 

TeMnepamypou naabiBacica (|m 3 nice Kan BCJiiiimia, xapaKicpmy Ionian CTeneHb 
HarpeTOCTH Tejia, mo, b cboio onepejib, oiipejicjincTcn kiiiictiihcckoh TiiepiTicii nacTHij,, 
cocTaBJiBiomHx jiannoe Tejio. M3McpeiiHC TeMnepaTypbi mo>kho iipoinBoniiTb TOJibKO 
KOCBeHHbiM nyTeM, ocHOBbiBaacb Ha 3aBHCHMOCTH ot TeMnepaTypbi raKiix (|)h3iihcckmx 
cbohctb Teji, KOTopbie nojiiiaiOTcn nenocpejiC'iBcmiOMy H3MepeHHio. IlpiiMCiiMCMbic jijih 
3toto Tejia (BemeCTBa) naabiBaioica rep mo \icipn hcc kh mh, a ycranaBJiMBacMaM c hx 
noMombio niKajia TeMnepaTypbi - TMiinpHiecKoii. CjicjiOBaicjibiio, TeMnepaTypa J 1106010 
Tejia He «bji«ctck ojinoanaMiioii (|)h3hhcckoh bcjikhkhoh. 

06meH3BecTHO, mo b ochobc yHcniiM 0 TenjiOTe jie>KaT 3aKOHbi MexaHHKH h npn 
paccMOTpeHHH KaKOH-JinSo aaMKiiyioii CHCTeMbi, coctoklhcm h 3 nacTHij-MOJieKyji, 
BaaiiMOjiciiciBiic nacTHij, co CTeHKaMH 3aMKHyToii CHCTeMbi pace wa rp riBac'i cn xax hhcto 
M exaHHnecKHe coyjiapennn. Xotb, c jipyioii CTopoHbi, xoporno H3BecTHO, mo Ha 
MHKpOypOBHe B3aHMOJieilC'IBHe MaC'IHLI-MOJICKyJI CO CTeHKaMH JII 060 H 3aMKHyTOH CHCTeMbi 
npoMCxojiMT He no m ex a 1111 l i cc k 11 m aaKonaM MexaHHKH (MexaHHnecKHe ynpyrae ynapbi co 
ciciiKoii), a no aaKonaxi sjicKipojiHiiaMHKH nepe3 noTeHii,HajibHbie ([jyiiKLimi 
B3aHMOfleHCTBHa 6e3 MexaHHnecKoro KomaKia nacTHii, jipyi e jipyi OM h co C'iciikoh. A sto 



omanaci, mo i ipn oiipcacjiciiHH o6mero aaBjieHHa nacTHu, Ha KaKyio-nn6yab CTeHKy 3 a cwct 
hx coyaapcmia c Hen, b cyMMapHOH bcjihwhiic aaBJiemia hoji/Kiibi npHHHMaTb ynaciHC He 
TOJibKO Te HacTHu,bi, KOTopwe ncnocpeaciBcmio coyaapaioica co ctciikoh (KaK 3 to 
T paflHu,HOHHO onpcacjiacTca b khiicthhcckom Teopnii!), ho h Te HacTHu,bi, KOTopwe abho He 
HaxoAJrrca b HenoepeflCTBeHHOM CTOJiKHOBeHHH co CTemcoH, ho HaxoAaTca paaoM c Hen Ha 
HexoTopoM yaajieiiHH. B pe3yjibTaTe aamibix yTOHHeHHbix paciciOB o6lhcc aaBjrcimc Ha 
CTeHKy 3aMKHyTOH CHCTeMbI OKa3bIBaC'ICH y>KC HeCKOJIbKO OTJIHHHbIM OT OlipCHCJIHCMblX B 
paMKax oSuicnpHiia i bix r c p m 0 a h 1 1 a m 11 1 c c k h x npeacTaBaeHHH He TOJibKO no BejiHHHHe, ho h 
no CBOHM CBOHCTBaM, HTO MO/KCT CKaiaibCfl y>Ke Ha B03M05KH0CTH oSnapy/KCHHa HOBbIX 
BBJieHHH H 3())(|)eKIOB, He 

I ipcac KB3 bl BBC M bl X 

r.ac y = 21 [,i ’r n [3 - oe'spa'SMepm.iH ko3(|)(J)hhhcht, saRHOiniMM ot KoimciiTpann h KJiaeCHHeCKOH 

TepMOflHHaMHKOH. 

HanpnMep, pacexiaipnBaa sjicKipoiibi 

npOBOflHMOCTH B KpHCTajUIHHeCKOH 

pemeTKe 2 2 npoBoamiKa, npii hbjihhhh 

B HeM 3JieKTpHHeCKOTO TOKa, KaK 

HeKHH «3JieKTpoHHbiH ra3» h npiiMcnaa k HeMy H3BecTHbie ra30KHHeTHnecKHe ypaBiicm-ia, 
MO/Kno BbiBecTH H3BecTHoe ypaBHeHHe BepHyjuiH b oSmcnpuim oh c|)op\ie [ 7] 
o V 2 0 V 2 


> 





Phc. 12 

Px + Ar - ± - = P 2 + £ 2 - 2 - (22) 

H 3 npHMeHHMOCTH ypaBiicniia aaBJicmia BepHyjuiH k «3JieKTpoHHOMy ra3y» b 
KpncTajiJiHHecKOH pemeTKe npoBoamiKa nciiocpcacTBcmio CJicayer B03M0>KH0CTb 
cymecTBOBaHHa 3(f)(j)eKTa noacoca aaeKrpoHOB npoBOflHMOCTH H3 noflKJHoneHHoro k 
flaHHOMy npoBOflHHKy A oSecToneHHoro npoBoamnca B. 


nr-T 


B peajibHOM cjiynae b 3j i c Kipoa h i i aw h kc 3to hbjiciihc, ecTecTBeHHO, aojiacHO 
paccMaipHBaibca KaK B03M05KH0CTb iioaBJicniia noao>KHTejibHoro 3apaaa Ha 
iipcaBapMicjibiio He aapa/KCimoM upoBoaniiKC npn bkjhohchhh b iicm tjicktphhcckoio TOKa. 
Ho b TaKOM cjiynac aoji/KCii cymcciBOBaib 3j 1 c Kipoa h 1 1 aw h h cc k h fi aHajior ypaBiieima 
aaBJieHHa BepHyjuiH, 3aBHcam,HH yace TOJibKO ot 3j i c Kipoa h i ia m h h cc k h x napaMeTpoB TOKa h 
aaeKTpHnecKHx h MaraHTHbix iiojich ajiCKipimecKoro TOKa. KaK 
iiOKa3ajiH HCCJicaoBanna [ 7 ], TaKoii ajiCKipoaHiiaMiAfccKHM aHaaor 
ypaBiieima aaBJienna BepHyjuiH acHCiBHicjibiio cymecTByeT h iiocjic 
npHBeaeHHa ero k aHajiorHHHOMy Bnay, 3anHCb ero OKa3ajiacb BecbMa cxoacen c oSbiHHOH 
3anHCbio 

0 V 2 n V 2 PH-T1 - a = P 2 +T 2 - a (23) 

n 3JiCKiponoB npoBoaHMOCTH b npoBoaHHKe, KJiaccHnecKoro paanyca ro ajiCKipona, 
nepHMeTpa B HinmnapiiiccKoro npoBoaHHKa. 

H 3 nojiyMcmioio pc3yj[biaia cpa3y ace ycianaBJiHBacM BecbMa aajiCKO iiaymiic 
BbIBOabl. EcJIH H3 peaaTHBHCTCKHX lipeaCiaBJICnHH CJieayei , HTO JIK)6oH npOBOaHHK C TOKOM 
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H3 3JieKTpOHOB npOBOflHMOCTH (CM. P OCHIIMail, OCHIIMailOBCKHC JICKIJHH no (|)M3MKC, KH. 6.) 
aoji/KCii 3ap>DKaTbCH oipHuaicjibiio, to h 3 oneKTponHHaMHHecKoro aHanora ypaBiiciiHa 
aaBJiciiMfl BepHyjuiH nonynaeM pe3yjibTaTbi npHMO npoTHBonono>KHbie. npoBcncmibic 
3KcnepHMeHTajibHbie HccnenoBaHHH [ 62,63 ] nojiHOCTbio noaiBcpaHJin npaBHJibHOCTb 
BbiBOflOB H3 3JicKipoaHiiaMHHCCKOio aHajiora ypaBiiciiHa flaBJieHHa BepHyjuiH h 
OHH lSoHHOCTb KOHUCIIUHH 

A.3HHHITeHHa 06 OTHOCHTCHbHOCTH HBJICIIHH 3HCKTpOMarHCTH3Ma B yCJIOBHBX 
jiaoopaiopnoH CHCTeMbi oicicra Ha noBepxHOCTH rpaBmnpyioincro Tejia 3cmjih. 

Tenepb ocTaHOBHMca Ha stom (})aKTe 6ojiee nonpoSHO, hto Bee B3aHMOfleHCTBHii 
Moray HacTHH,aMH jhoSoto peajibHoro BemecTBa b jiioSmx ero (})a30Bbix coctohhhhx Ha 
MHKpO ypOBHe B JHoSbIX TCp M oa H11 a M HHCCKHX TCOpMHX flOJDKHbl paCCMaipUBaibCM TOJIbKO C 
n03HH,HH HCHCTBHTCJIbllO HMCIOHIHX MeCTO SJICK'ipOMaillHIlIbIX B3T H M OHC H CT BIIM. Ho 
3JieKTpOMarHHTHbie B3aHMOHeHCTBHH HaCTHH,- MOJieKyjI jho6oh TCP M OH 1-111 a M IIH CC K M 
3aMKHyTOH CHCTeMbi eCTb B3aIIMOHC HCTB MH naJIbnOHCHCTByiOIIIMC, HCilC'I BHC KOTOpbIX MO>KCT 
npociHpaibca 3a jiio6mmh rpaHHu,aMH rep m on h 1 ia mh h cc k h 3aMKHyTOH chctcmm. Jliooaa 
pcajibnaa rpaHHu,a j 1106011 TcpMonmiaMHHCCKn 3aMKHyroH chctcmm mo)kct iipcHCiaBJia i b H3 
ccom TOJibKO Kaxoe-To peajibHoe BemecTBO, HMeiomee TaioKe MOJiCKyjwpiiyio CTpyKTypy 
(aScTpaKTHbie nncajibiibic rpammM, iiphmciihcmmx (|)opMajibiibiMH mbicm ar h h cc k hmii 
MCTOH aM, OCTaBHM TOJibKO HJIH aScTpaKTHbIX ICOpHIl!), Iipupona CHJI B3aII\1 OHCilC'lBHM MOKHy 
KOTopbiMH ociac'ica TaK>Ke 3JicKTpo\iaiiimiiOH. Ho H3 npHHii,Hna cynepno3Hii,HH 
3JieKTpoMarHHTHbix iiojicii HenocpeHCTBeHHO CJicayci, hto iiojih ohhoh npHponbi 
3KpaHHpoBaTb npyr npyra He MoryT, ohh MoryT tojibko CKJiaHbiBaibCH h BbiHHiaiboi. 
CjieHOBaTejibHO, cam Biiyrpii rep m on h 11a mh h cc k m 3aMKHyToii chctcmm hmcctch KaKOH-nnSo 
jiHHiHHH He CKOMneHCHpoBaHHMH 3ap«a, to Ha 

caMOH rpaHHii,e 3aMKHyroH chctcmm (bhc 3aBHCHMOCTH ot Harnero >KCJiaiiHa hhh HOKenamra, 
XOTHM JIH MbI TOTO HHH He XOTHm!) Cpa3y >Ke 6ynCT HHHyil,HpOBaH 3apMH paBHblH no 
BeHHHHHe h npoTHBonoHOHCHMH no 3Haxy, npHHeM TOHbKO Ha BHyTpeHHeii nOBepXHOCTH 
rpammM, Me>KHy tcm KaK Ha bhchihch noBepxHOCTH 3toh ace rpaHHii,bi6yHeT ininyHiipoBan 
eme TaKoii nee aapan ohhohmchhoto 3HaKa, hchcibhc KOToporo Ha Bee Marcpiiajibiibic 
06'bCK i bi yace 3a rpaHHii,eH rep mohh 1 i a mhhcckm 3aMKHyroH chctcmm Syncr tohho tbkhm ace, 
KaK h ot caMoro hhiuhcto He CKOMneHCHpoBaHHoro 3ap«aa Biiyipn 3aMKHyroH chctcmm, KaK 
6yHTO HHKaKoii rpaHHii,bi boo6lhc He cymecTByeT. Bee 3to oyneT opraHH30BaHO caMOH 
npHpOHOH 3HCKTpOMarHHTHbIX IIOJICH, BHe 3aBHCHMOCTH OT HaiHCTO VKCJiailHH nOHHOCTbK) 
H30HHpoBaTb 3aMKHyTyio CHCTeMy ot Bcero OKpy>Kaiomero ee peaHbHoro MHpa. Bojicc toto, 
ecHH HHflyu,np ob aHHbiii Ha bhchihch rpaHHii,e 3aMKHyroH chctcmm 3apan y6pa i b (ero mo>kho 
3a3eMHHTb, KaK 3to HCJiacTCH npaKTHHecKH b «KHeTKe Oapaa«i»), to, Kaaajiocb 6bi, hto 
HHKaKoro 3neKTpHHecKoro nona bhc 3aMKHyroH chctcmm y>Ke He 6ynci h Becb 
OKpyHCaiOmHH MaTepHaHbHblH MII p OyHCI nOHHOCTbK) H30HHp0BaH OT HCilCIBHH 
3neKTpHHecKoro iiojih hhiuhcto He CKOMneHCHpoBaHHoro aapana Biiyrpii 3aMKHyroH 
chctcmm. Ha TaKOM npHHii,Hne ycTpoeHbi Bee npaKTHHecKH Hcnonb3yeMbie 3Kpaiibi ot 
3HCKTpHHeCKHX nOHCH. OnHaKO, B HCHCTBHTCJIbllOCTII, HHKaKOH 3KpaHHpOBKH 3HCKTpHHCCKHX 
noneH b «khctkc cPapanoi» pcajibiio He cymecTByeT, a ecTb TonbKO 3(|h|)ckt hchcibhh 
CKOM neHCHpoBaHHbix HJicKipiiMCCKiix noneH. HtoSbi yScHHibca b otom, paccMOipiiM 
cHenyioHiHH npuMep. 

Couiaciio coBpeMeHHMM iipcHCiaBJiciiHHM iiOHOOiiaa «KJiciKa OapaHC«» nOHHOCTbK) 
3KpaHHpyeT bhcihhhc MaTepHaHbHbie 06'bCKi bi ot bobhchci bhh Ha hhx 3hcktphhcckoto iiojih 
3aMKHyTOH CHCTeMbi, a TaK>Ke OT HCHCI BHC BHdHHHX 3HCK 




IlpC^IIOJIO/KHM, MTO Mbi HMeeM TCp M0/1H11 a\l H H CC K H 3aMKHyTbIH oS'bCM B BHJIC 
MeTajIJIHHeCKOH C(|)CpbI B , BHyTpH KOTOpOH HMCCTCa He CKOMneHCHpOBaHHblH 3ap-H , a Ha 
rpaHHu,e 3aMKHyTOH CHCTeMbi pacnpejicjicmibiii no Hen muiyuHpoBamibifi 3 apa .11 +a (pnc. 
13), T.e. hm cc m A h aca j ib11yio «KJieTKy Oapajica». 

TpHHeCKHX IIOJICH Ha MaTepHajIbHyK) cpcay H Ha JIHHIHHH He CKOMneHCHpOBaHHblH 
3apaa -» 3aMKHyTOH CHCTeMbi. O^naKO, B UCHCTBm CJIbllOCTH, HHKaKOH nOJIHOH 3KpaHHpOBKH 
hh BHeniHeH cpemm hh BHyTpeHHeM hct. HroSbi ySeanibCH b stom, /locraTOHiio 
paccMOTpeTb B3aHMoacHC i BHC KaKoro-JinSo BHeuiHero sj i c Kip h wee koio aapmia -O Ha 3apam>i 
-U, H +H 3aMKHyTOH CHCTeMbi HhKTO He 6y,UCT OTpHH,aTb, HTO CO CTOpOHbl 3JieKTpHHCCKOrO 
nojia BHeuiHero 3apa.ua -O Ha 3apmi +q MCiajuiHMCCKOi o 3KpaHa 6y/ier /leiici BOBaib enjia 
npHTaaceHHa K o , a Ha 3apan 4} Biiyipn 3aMKHyroH CHCTeMbi 6yjier /iciiei BOBai b npHMepHO 
Taicaa >kc enjia orrajiKHBaiiHa Ko , HecMOTpa Ha to, m o aapmi -a , Ka3ajioeb 6bi, i iojii roe i bio 

Pnc. 13 

3KpaHHpOBaH MCTajIJIHHCCKHM 3KpaHOM. ^CMCTBHC 3TO oSyCJIOBJIClIO HHflyU,HpOBaHHbIMH Ha 
ecjiepe B xionojinnicjibiibiMH 3apa#aMH +0 h -O’, KOTopbie C03uauyr CBoe sjicktphwcckoc 
none yace Biiyipn aaMKiiyioii CHCTeMbi. PIo/i .uchctbhcm 3thx pa3nnpaiomnx chji, cncrcMa 
aapaaoB 41 h +h 3aMKHyTOH CHCTeMbi 6yuer Hacinmio nojiaprooBaHa, hto iipuBC/ier k 
iiohbjiciihio bo Been 3aMKHyTOH CHCTeMe He paBHoro nyjno tjicktphhcckoio jmnojibiioro 
MOMeHTa. B cbok) OMcpcab, npHHHMaa bo BHHMaHHe HeoGxoflHMOCTb BbinojiHeHHa 3-ro 
3aKOHa MexaHHKH (paBeHCTBa chji uchctbhh h npoTHBOfleHCTBHa), Ha BHeiHHHH lapmi -O 
oSmarcjibiio aoji/Kiibi aeiiei BOBai b paBHbie h npoTHBonojioaaio naiipaBJicmibic chjihi P_, h 
P-,, npOTHBOfleHCTBHa. IlpHMCM, TaK KaK BHeiHHHH 3apa.ll -O B3aHMOJICHCTByCT C 
HHflyiI,HpOBaHHbIM HM a<C CaMHM (TaKOBa lipHpOJia 3THX iiojich!) 3JicK ip mhCCkhm jihiiojicm 
BCCH 3aMKHyTOH CHCTeMbi, TO 3TH CHJIbI OKa3bIBaiOTCa, K TOMy 5Ke, oSfliaTCJIbllO OTJIHHHbIMH 
Jipyr OT apyia (3aBHCHMOCTb OT pa3MepOB JIHIIOJHI). IIoA JICHCTBHCM 3THX CHJI BHeiHHHH 
aapmi -O oyjier ncnbiTbiBaTb cyMMapHyio cnjiy npHTaaceHHa k rep m ou h i i axi h h cc k h 
3aMKHyTOH CHCTeMe, ^OKa3biBaa co6oh, hto rep m ou h i iaM h h cc k h 3aMKHyraa cnciCMa, b 
^ eHCTBHTeabHOCTH, He aBJiaeTca raKOH. Tohho Taicace BC/iyr ce6a h MarHHTHbie nojia npn 
^eiiCTBHH hx Ha jiioSbic MarHHTHbie 3Kpaiibi, a Taicace h rpaBHTaimoHHbie nojia, KOTopbie Ha 
npoBepKy OKa3biBaiOTca tcmh ace caMbiMH 3 jicktphhcckhmh h MaraHTHbiMH iiojibmh b 
M yabTHnoabHOM Bapnamc [ 1 ]. 

TaKHM o6pa30M, uaace b paMicax H3BecTHbix rpauHHHonnbix np§gcTaBjieHHH, b 
peajibHOM OKpyacaiomeM Hac MHpe hhkbkhx micajibiibix rcpMOuaMHiccKH 3aMKHyTbix 
CHCTeM cymecTBOBaTb b npHHii,Hne He MoaceT. 3 to yiBcpacneiiHC OKa3biBaeTca eme oojicc 
B ecoMbiM, ecjiH npHHaTb bo BHHMaHHe, hio Mbi eme He yimbiBajin peajibHOCTb 
cymecTBOBamia BcenpoHHKaiomeH mhpoboh cpcjmi (|)H3HHecKoro BaicyyMa h ee 
y,UHBH TCJIbllblX CBOHCTB. A 3TO 03lia L HICI, HTO C(|)OpMyj[MpOBai[IIbIH B liaiajlC 31010 
iiapai pac|ia o6mHH 3 bkoh coxpaHeHHa h npeBpameHHa oncpiHH b HaojiHpoBamiort CHCTeMe 
6bui c(])opMyjiHpoBaii iic/iociaiOHiio xoppeKTHO. Omiaico, b jiCHCiBHicjibiioci H, <f)H3HHecKaa 
eymHOCTb 3Toro o6mero 3aKOHa npnpojibi - laicona coxpaHeHHa h npeBpameHHa inepiHH - 
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peajibHO Bee >Ke cymecTByeT h mojkct 6bitb Bbipa>KeHa, ohcbhhiio, aic^yioiuHM 
yi Bcp/K^ciiHCM, mno npu rnodbix nponeccax, Komopue dbinu 6bi aoj.MO.mHbi a HeKomopou 
adcmpaKHiHou nojiHocmbw monupoeaHHou cucmejue, nonnan dnepeun cucmeMbi He 
donncna ujMeiifimcH. 3to ohhh h 3 Ba>KHeHHiHx 3aK0H0B iipuponbi CBiiHCTCJibCTBycr o tom, 
HTO HBH/KCIIHC MaTepHH (T.e. 31 FCpi MM) HeCOTBOpHMO H Hey HHHTO5KHMO I OHO MO)KeT 

JIHHIb HCpCXOHHTb H3 OflHHX (J)OpM B Hpyi'HC. 3t0 yTBCp/KHClIHC HOHHCpKMBaCT C 060 H 
ocHOBHoe cbohctbo jnepeuu h Ba>KHyio (|)H3HHCCKy 10 cymnocTb coxpaiieHUH jnepeuu KaK 
peajibHoro cj)H3HHecKoro (})eHOMeHa, oflHaKO npHpona pacnopaflHJiacb TaK, hto b peajibHOM 
MHpe b orpaiiHMcmibix (hjih 3aMKHyTbix) o6bc\iax 310 cbohctbo h (f)H3HHecKa» cymnocib 
OKa3biBaioTCB y>Ke npocTO mmc|hi l icckhm cjichom (])ynnaMcm ajibiioro aaKona npHpoflbi. 

Ho 3to chic ziajicKO He rjiaBHbiH ho boh cyuicciBcmiOH orpaHHHeHHOCTH oolhmx 
3BK0H0B TepMOHHHaMHKH, a TaK>Ke MexaHHKH, 3JICK'ipOHHna\lHKH, KBaHTOBOH 
3JieKTpOHHHaMHKH H MHOTHX HPyrHX OTKpbITbIX HCJIOBCHCCTBOM 3BK0H0B lipupOHbl. 
HaHOOJICC Ba>KHbIM HOBOHOM cyuicciBcmiOH OrpaHHHeHHOCTH He IOJIBKO TepMOHHHaMHKH, 
HO H MHOTHX HPyrHX HaiHHX HayHHbIX 3HBHHH 06 OKpy/KaiOUICH Hac lipHpOHC, HBJIHCTCH 

iiojinoe HTHopHpoBaHHe ho nac'ioauieio BpeMeHH Ba>KHeHHieH pojm mhpoboh cpenbi 
c[)H3HHecKoro BaxyyMa h CBmaimoro c Hen CBOHCTBa npcHMynicci BcmiOH cncTeMbi oicncia 
bo Bcex npoH,eccax OKpyacaiomero Hac pcanbiioro mii pa. K coacajiemno, CJienycT CHOBa 
KOHCTaTHpOBaTb, HTO OCHOBHOH npHHHHOH CHOVKMBLUCHCH B (|)yHHaMCmajIbl[OH (|)M3MKC 
cepbe3H0H kph3hchoh CHTyau,HH hbjihcich HeyMepeHHaa nponaraHna olumSohiibix 
KOHH,enu,HH A.SnHHiTe- hhb h ero aKancMHHecKHx ctopohhhkob 06 aScojiionio nycTOM 
npocTpaHCTBe h L ipe3Mcpii0H MaTeMaTH3au,HeH cooTBCTCTByiomnx iiaymibix TCopnfi 
(BCJieHCTBHe noBceMecTHoro Haca>KflaeMoro b (J)H3HKe MaTeMaTHnecKoro (J)opMajiH3Ma). 

Mbi y>Ke ynoMHHajiH Bbirne, hto Bee B3an m ohcmctb m h Me>Kfly MOJiCKyjiaMH jiioSoto 
peajibHoro MaicpHajibiioro BemecTBa hoji/Kiibi onpenejuiTbca iojibko 3aK0HaMH 
3JieKTpOflHHaMHKH. Mo>KHO npHBOHHTb 3fleCb MHOTHe SKCIICpUMCm ajIBlIBIC (})aKTbI B 
noHTBep>KHCHHe 31010 BbiBona, ho noKa 3 an an a nepcn hbmh iicckojibko niiaa. PaccMOTpHM 
CJiynaH caMoeo 3.ie.nenmapnoeo aneumpunecKoeo ejau.nodeucmeun Memdy deyMn 
xieKmpimecKUMU 3apndaMU, onpede.iJie.Moeo xopouio npoeepeHHbiM jukoho.m Kynona. 
3anana c(j)opMyjiHpoBaHa h onpeneJieHa, Ka3ajiocb 6bi, npeneJibHO hcho, ho, tcm He MeHee, b 
yKa3aHH0H Bbirne ())opMyjinpoBKC ynymeHbi Hpe3BbiHaHH0 Bamibie hcxohhbic (jiH3HHecKHe 
ycjiOBHB npoBcnenna onbiTa no npoBepKe xoporno H3BecTHoro 3aK0Ha Kyjiona, 
HTHOpHpOBaHHe KOTOpbIX, KaK pa3, H HBHJIOCb npHHHHOH KpH3HCH0H CHTyaiJ,HH BO BCCH 
COBpeMeHHOH (J)H3HKe. n03T0My, IIC p C f |) 0 p M y JIH p y C M yCJIOBHH 3anaHH 3aH0B0, HToSbl 
HarJIBHHO ySCHHIbCH B BeCbMa Ba>KHOM HCXOHHOM (|)H3HHCCK0M yCJIOBHH npOBCnCIIMH 
xoporno H3BecTHoro BceM onbiTa. 

Hoagji (PopMVJiupoaKa! 

PaccMompuM cnynau ca.noeo oneMeumapuoeo aneumpunecKoeo 63auModeucmeun 
Memdy deyMn noKonmuMuen a nadopamopHou cucmeMe omcnema, a ycnoeunx Ha 
noeepxHocmu .naccueuoeo epaeumupywmeeo mena 3eMJiu u oi<py.maioineu eeo cpedbi 
(pmunecKoeo eaKyyMa, aneumpunecKUMU 3apndaMU, onpede.uie.Moeo xoporno 
npoeepeHHbiM u.neuuo e 3mux ycnoeunx jukohom Kynona. Bom monbKo menepb jadaaa 
no nepenpoeepKe 3aKona Kynona cfjiop.Mynupoeana npedenbno 

»CHO H lIOJNIOCTblO. H3 flaJIbHCHHierO H3JI0JKeHHB HCKJlIOMHICJIbliaH Ba>KHOCTb HMeHHO 
yKa3aHHbix hoiiojiiiciihm 6yner oco6eHHO OHCBHHiia. 

nycTb b iiokohlhchch Ha noBepxHOCTH 3eMJiH JiaSoparopnoH CHCTeMe oiCHCia 
noKoaTca naa ojick i phhcckhx aapana H . KaK yc i anoBJicno onbiTHbiM ny 

TeM b MHoroHHCJieHHbix naSjnoHcnHax, okojio noKoamHxca Ha noBepxHOCTH 3 cmjih 
3JieKTpHHecKHx 3apaH0B cymecTByeT iojibko ohho 3JiCKipH L iccKoe none KyjionoBC- koto 
TH na 


(25) 



(26) 


« f = 9 ^ r +!f* , *Hj+!(v H j 

E,=9j-r » E ; =5fr (24) 

r r 

h MOhmy 3ap»flaMH SyzjeT pci ncipapoBaibca TOJibKO ajierrpHHecKaa CHJia Kyjio- 
HOCKOrO B3aHM0fleHCTBH3 BHfla 

yauBHTCJibiiaa npnpo.ua tjicktphhcckoio 3apa.ua 3aKJiioHaeTca b tom, hto c i ai HMCCKOC 
3JieKTpHnecKoe none KynoHOBCKoro Tnna b npocTpaHCTBe okojio 3apaua perncTpnpyeTca 
TOJibKO b tom cjiynae, ecjin 3apau Haxouirrca b cocto3hhh noKoa OTHOCHTejibHO 
noBepxHOCTH MaccHBHoro rpaBHTnpyiomero Tejia 3cmjih n CBaaamioi o c hhm (Ijmihhcckoio 
BaKyyMa, npnneM BHe 3aBHCHMOCTH H3 KaKon cncTeMbi oiCHCia H3MepaeTca 3to nojie, H3 
noKoamenca BMecTe c 3apauoM hjih h3 uBHacymeHca OTHOCHTejibHO ero (npnMeHHMOCTb 
npHHu,nna OTHOCHTejibHOCTH Ha noBepxHOCTH 3eMJin nojmocTbio ncKJHonaeTca!). B cboio 
OMcpcjib, cnjia crai HHCCKOi o KyjiOHOBCKoro B3aHMOflencTBHa MC/Kjiy 3apauaMH oSycjiOBJicna 
TOJibKO CBOHCTBaMH IIOKOamCMCa OTHOCHTejibHO nOBepXHOCTH MaCCHBHOTO TpaBHTHpyiOmerO 
Tejia 3eMJiH cpcubi (|jh3hmcckoi o BaKyyMa, BHe 3aBHCHMOCTH ot tohkh 3pemia noKoameroca 
hjih jiBH/Kyuicioca (BMecTe c npH6opoM) iiaOjiiojiaiejia, rpaBHTaiiHOHHaa Macca KOTopbix 
hhhto>kho Majia no cpaBiicnMio c Maccoii 3eMJiH. SjieKTpoMaraHTHbie CBOHCTBa noKoameiica 
OTHOCHTejibHO noBepxHOCTH 3eMJiH cpcjibi (1jh3hmcckoio BaKyyMa onpeueJiaioTca 
npeoSjiajiaiOLHCH orpoMHOH Maccon rpaBHTnpyiomero Tejia 3cmjih h coctohiimc jiioSoio 
iiaSjnoaaiejHi (eySbCKia) BMecTe c H3MepHTejibHbiM npnSopoM, rpaBHTarmoHHaa Macca 
KOTOpbIX HHHT05KH0 Majia, y>KC IipaKTHHCCKH He OlipejICJHUOT CBOHCTBa 3TOI 0 (J)H3HHeCKOrO 
BaKyyMa. 

OflHaKO, CTOHT 3JieKTpHHeCKHe aapaflbl^ 1 11 ^lipHBCCTH B JIBH/KCIIHC 

OTHOCHTejibHO nOBepXHOCTH 3eMJIH (T.e. OTHOCHTejibHO IIOKOamCMCM OTHOCHTejibHO 
noBepxHOCTH 3eMJiH cpcubi (])H3 hhcckoi o BaKyyMa), KaK okojio UBHacymHxca lapauoB 
noaBJiaiOTca eme h MarHHTHbie i iojim (hto6bi He nyraTbca noKa, aHajiH3HpyeM (Ijhihmcckhc 
CHT yau,HH b paMKax noimnoro jiJia Bcex (|)op\iaj[M3Ma MaKCBejuia!) h MOKjiy 3apauaMH 
noaBHTca eme CHJia MarHHTHoro B3aHMOueficTBHa, hto b nojiHOM bmjic aaiiHCbiBaeiea b bmjic 

H BHOBb, KaK h mia noKoameroca 3jicktphhcckoio 3apaua, yuHBHTejibHaa npupoua 
3JieKTpHHecKoro 3apaua larjiiOMaeiCH b tom, hto MarHHTHbie nojia b npocTpaHCTBe okojio 
3apaua pei MC'i pHpyci ca TOJibKO b tom cjiynae, ecjin 3apau iiaxo/mi ca b coctohiimm jiBHVKCiiHa 
OTHOCHTejibHO noBepxHOCTH MaccHBHoro rpaBHTHpyiomero Tejia 3 cmjih h CBaaamioro c hhm 
(J lH3HHeCKOrO BaKyyMa, 11 p H H C M BHe 3aBHCHMOCTH H3 KBKOH CHCTeMbI OICHC'ia H3MepaeTCa 
3 to MarHHTHoe nojie, H3 noKoamenca BMecTe c aapmiOM hjih h3 UBHacymenca othochtcjibho 
ero. B cboio oncpcub, CHJia MarHHTHoro B3aHMOueHCTBHa Meacuy 3apauaMH oSycjiOBJiena 
TOJibKO CBOHCTBaMH IIOKOamCMCa OTHOCHTejibHO nOBepXHOCTH MaCCHBHOrO rpaBHTHpyiomero 
Tejia 3eMJiH cpcjmi (]jh3hmcckoio BaKyyMa h CKopocTbio jibh/KCiihh OTHOCHTejibHO Hero 
3JieKTpHHeCKHX 3apaUOB, BHe 3aBHCHMOCTH OT TOHKH ipCIIMa lIOKOamCIOCa HJIH 
HBHVKymcioca (BMecTe e npH6opoM) 1 1a€)j1 10 marcji m, rpaBHTarmoHHaa Macca KOTopbix 
HHHTOIKHO Majia no CpaBIIClIHIO C MaCCOH 3eMJIH. 

OSmcnpHimaa OTHOCHTejibHOCTb MarHHTHbix mbjiciimm, o KOTopoii iiHinyi bo Bcex 
HIKOJIbHbIX H By30BCKHX yHc6lIHKaX, He HMeeT HHKaKOrO OTHOHieHH^ K peajIbHOH 
^eHCTBHTejibHOCTH. IIpaKTHHecKH bo Bcex yneSiibix noeoSnax nHinyr o MaraHTHOM nojie 
jiBM/Kymcioea 3apaua, ounaKO hhkto He yuocyacHTca BcnoMHHTb o tom, hto 3apau, okojio 
KOToporo oSnapy/KHBacica Maranmoe nojie, Bccma ubm/Kctch eme h OTHOCHTejibHO 
noBepxHOCTH MaccHBHoro rpaBHTHpyiomero Tejia 3cmjih h OKpyncaiomero ero (|jh3hmcckoi o 
BaKyyMa. BaacHeHiHHH c|ih3hhcckhh (|jaKiop, npHcyTCTBHe okojio UBHacymeroca lapmia 
orpoMHeiiHiero MaccHBHoro rpaBHTHpyiomero Tejia 3cmjih, iihkcm, iiOMCMy-io, He 
3aMCMaciCH. yjiHBHicjibiio, hto h bo Bcex paccyacueHHax A.3HHHiTeHHa o iiOKoamuxca h 
UBHacyiimxca CHCTeMax oiCHCia (h CBHiamibix e hhmh naSjnoaaiejiCH) TaioKe nuncio He 
roBopHTca o 6 jih30Cth paecMaTpHBaeMbix hm chctcm oi cicra k 3eMJie, KaK 6yuro ee BOo6me 
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He cymecTByeT. Mo>kho tojibko npemiojioacHTb, mto A-SHHinreini, bo3mo>kho, oojiajiaji 

TaKOH yjIHBHTCJIbllO OOJIbLUOH ClIOCOOlIOCTblO K a6cTpaKH,HH, MTO aSCTpaiTipOBajICa aaVKC H OT 

3eMJiH, Ha KOTopoM oh caM Boce^aji. 

K 3anncH (26) CJicm/cr tojibko c/icjiaib HeKOTopoe aaMCHaiinc, hto ora aaniicb 
HeflOCTaTOHHO KoppeKTHa H3-3a flonycTHMOCTH npHMeHHMOCTH TeopeMbi OcTpor- paflCKoro- 
r aycca k jiBii/KymiiMca aapajiaM (rHnoTe3a MakCBCJiJia), o mcm nncaiiocb y>xe Bbirne. Ho b 
ojieKTpoflHHaMHKe MaKCBejuia oia HeKoppeKTHOCTb, KaK TaK>Ke oiMCMajiocb Bbirne, 
CKOMneHcnpoBaHa mmymciincM cymccTBOBaiHia y jiBii/kymcroca 3apa^a MaraHTHbix nojieri, 
nooTOMy He oyjieivi ^ajibiue BoponiHTb y ctoubihhhcs b MJickTpojmnaMiikc MaTeMaTHnecKHH 
(JiopMajiH3M h npoAOJDKHM HaiHH paccyamemia b paMKax (JiopMajiH3Ma MaKCBemia. Otmcthm 
TOJI bKO, HTO B fleHCTBHTeJIbHOCTH CJICJIOBajlO 6bl 3/ICCb TOBOpHTb He 0 lIOaBJICIHIH 
MarHHTHoro nojia, a 06 MKBMBajicimiOM ^e(|)opMaiiMM ojickipuHcekoro nojia nokoamuxca 
3apaflOB. 

PaccMOTpeHHbie Bbirne CBOHCTBa nokoamuxca h jiBH/Kymnxca sjieKTpHHecKHX aapajiOB 
ill h HMeiOT eme o/mo yjmBincjibiioe cbohctbo, mio npn cxopocTH hx jiBiT/KCiiiia 
OTHOCHTejibHO ())H3HHecKoro BaxyyMa OKOJio3eMHoro npocTpaHCTBa paBHOH cxopocTH CBeTa, 
CHJia nOJIHOTO BMailMOJICMCTBMa MC/K'ay HHMH (26) OKa3bIBaCTC« paBHOH HyjHO 

BHe 3aBHCHMOCTH OT TOTO, HBJIHIO I CH Tiai 11 IbIC MJICKTpiIMCCKMC MapajIM O/IHOHMCmiblC 
hjih pa3HOHMeHHbie. A Tenepb bchomhhm rep m o jih i i a \i h icy h MOJickyjiapiio-kmiCTHHCCkyio 
Teopnio J1106010 peajibHoro BemecTBa h mio MOJickyjiapiibic cnjibi BMaiiMOjiciiCTBMa (a TaK>Ke 
h aTOMHbie h ajiepiibic h rpaBHrarmomibie!) no npiipoHC cboh TaK>Ke aBJiaiorca 
OJieKTpoMarHHTHbiMH. A Tax xax Bee MOJieKyjibi peajibHbix BemecTB b ycjiOBHax Ha 
noBepxHOCTH rpaBHTHpyiomero Tejia 3eMJiH iiaxo/iaica b iiociohiiiibix KOJicoarcjibiibix hjih 
xaoTHnecKHx jiBii/KCiniax, to ycjiOBHe (27) onpejicjiacr co 6 oh, omcbmjiiio, Kaxoe-To BepxHee 
rpaHHHHoe cocToaime BemecTBa npn CBepx bbicokhx TeMnepaTypax, npn kotopom oho 
iiaxojiMTbCH y>xe b KaKOM-TO 6ec())opMeHHOM coctoshhh. npn oSnhhmx ace peajibHbix 
3eMHbix TenepaTypax jiioSoi o BemecTBa KaK Ha noBepxHOCTH 3eMJiH, Tax h b ee peHTpe, 
CKopocTH KOJie6aHHH MOJieKyji b pa3Hbix 1 laiipaBjie 1 1 mhx OTCMiiTbiBaiorca b cpcmiCM 
OTHOCHTejibHO CHCTeMbI OTCHeTa rak'/KC CBH3aiIIIOM C nOBepXHOCTblO MaCCHBHOTO 
rpaBHTHpyiomero Tejia 3eMJiH. B TcpMOjimiaMiikc stot peajibHbiii (JiaKT, noMCMy-io, 
ycKOJib3aeT ot b 1 1 hm a 1 1 ii a , Tax KaK iipHiiHMacrca KaK HeKoe ecTecTBeHHoe ycjiOBHe, 0 
kotopom MO/Kiio He ynoMHHaTb. Me>K')iy TeM KaK 3to ycjiOBHe KaK pa3 h onpcjicjiacrca 
y^HBHTejibHbiM cbohctbom cpe/mi (J)H3HHecKoro BaxyyMa 6biTb npeHMymecTBeHHOH 
CHCTeMOH OICMCia KaK JlJia JlloSbIX SJICkTpHHCCkHX, MaraHTHbix, 3JieKTpOMarHHTHbIX H 
OnTHHeCKHX HBJICIIHH H B3aiIMOJICHCIBIIH, TaK H MexaHHHCCKHX, KBaHTOBbIX H HJICpiIblX 
aBJieHHH h B3aii m ojiciiciBii m. B yaiOBiiax Ha noBepxHOCTH MaccHBHoro rpaBHTHpyiomero 
Tejia 3eivuiH h b 0K0Ji03eMH0M npocTpaHCTBe rpaBHTarmoHHoro nojia h (jm3HHecKoro 
BaxyyMa Bee 6e3 iickJiiOMeima aBJicima iipiipojibi nominiiciibi ejmiiOMy 3aKOHy 3aBHCHMOCTH 
3THX KBJieHHH OT JIOKajIbHOH lipCHMymCCTBCIIlIOM CHCTeMbI OTCHeTa, CB«3aiIIIOM C MaCCHBHOH 
rpaBHTHpyiomeH Maccoii 3cmjih. 3tot 3aKOH HMeeT uiooajibiioe aiianciiHC mia Bcex 
rpaBHTHpyiomHx Mace bo Been BcejiemiOH. Mcacjiy TeM KaK Bee 3th Ba>KHeHHiHe peajibHO 
cymcciByiomMC 3aKOHOMepHOCTH iipupojibi nojiHOCTbio iimopupyiOTca, k npnMepy, b 
ocHOBHbix 3aKOHax rep m 0 jih 1 1 a m 11 k ii , sj 1 c kipon h 1 1 a m h k h MexaHHKH h T.m 

PaccMOTpHM KaKHe HOBbie aBJieiiiia h 3(|)(|iekrbi mo>kho o6Hapy>KHTb npn yMCie 
peajibHOCTH cymeciBOBaiiMa iipcHMymccTBcmioii CHCTeMbI orcMcra jiji a Bcex bmjiob 
MOJickyjiapiibix BaaiiMOjiciiCTBiiH peajibHbix BemecTB. ^(onycTHM, hto mm HMeeM jma 
OflHHaKOBbix no pa3Mepy h no Macce paSoHHx Tejia Maccoii M h oSbcmom V (TBep^oe Tejio, 
>KHflKOCTb HJIH ra3 B 3aMKHyTOM oSbCMC V), B3BTMX npH OJIHIiakOBbIX (|)II3IIMCCklIX yCJIOBHKX 
(TeMnepaTypa, jiaBJieimc) ho ojiho Tejio mm octbbhm b noKoe b nokoameiica Ha noBepxHOCTH 
3eMJiH JiaSoparopiioii chctcmc orcMcra, a jipyroe noMecraM Ha KaKofi-JinSo jiBHacymeiica co 
CKOpOCTbK) 1) OTHOCHTejibHO nOBepXHOCTH 3eMJIH CHCTeMe OTCHeTa. CoraaCHO 
oSmenpHHBTblM COBpeMeHHbIM lipejICi aBJIClIHaM 06 OTHOCHTeJIbHOCTH, KaK B c|)IT3ITkC, TaK H, 



TeM 6ojiee, b TcpMOjiniia\iiiKC, coBepmeHHO 6e3pa3JiHHHO, KaKaa CHCTeMa orc-icra 
npHHHMaeTca 3a Hcxomiyio. B TcpMOnmiaMHKC hmcctch jihujl, (jiopMyjia nepcxojia ot 
iiOKoamcHca N CHCTeMbi oiCHCia k .zjBHacymeHca 
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= 8Q + 8A 


(28) 


rjie h - Bny ipcmiaa 3Hepraa paOonero Tena, 

M - Macca paOonero Tena, 

8 Q - lIOJIBCJICmiOC H3BHe KOJIHHCCTBO TenJIOTbl, 

- pa6oia coBcpmcmiaa BHeniHHMH ciuiaMH. 

OflHaKO, KaKaa CHCTeMa o i cnci a npHHHMaeTca 3a noKoamyioca b TepMOjimiaMiiKC He 
aKucuinpycica. BBiijiy 3KBHBajieHTHOCTH CHCTeM oiCHCia, 3a iicxojinyio noKoauiyioca 
CHCTeMy o i CHCi a mohcct 6biTb b3jti a jih6o flBHacymaaca othochtcjibho noBepxHOCTH 3eMJiH, 
JIh6o HOKOHUiCHCH OTHOCHTeJIbHO ee. TaK KaK HCXOflHbie (|)H3HHCCKHC yCJIOBHH flJIJI paSOHCl O 
Tena oflHHaKOBbi h CHCTeMbi oiCHCia 3KBMBajicimibi, to BHyTp chhiok) aiicprmo h paSoncro 
Tena b iiOKoamcHca h b jiBiT/Kymciioi chctcmbx orcncra mo>kho npmm b TaioKe 
HeH3MeHHbiMH. BBHfly toto, hto rciiJiOBaa sHepraa 80 b bbhom bh/ic He noflBOflHTca k 
paSoneiviy Teiry, to nepexofl ot o#hoh CHCTeMbi OTCHeTa k ^pyron 6y#eT CB»3aH, oneBHflHO, 

Mv 2 


TOJIbKO C H3MeHeHHeM KHHeTHHeCKOH 3HepTHH 


CHCTeMbi 3a cneT CBepmeHHOH 


BHeniHHMH CHJiaMH pa6oTbi^ A , T.e. ypaBHeHHe (28) CJieayc'i iicpciiHcarb b bh/ic 
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IIpHneM, npn peajibHOM nepeHoee paOonero Tena H3 noKoameiica CHCTeMbi OTcneTa b 
aBH/Kyuiyioca hjih iiaoOopor, Mbi acHCiBH icjibiio nojiaciibi 3aTpaTHTb naOoTy 8A, 

Ml) 2 

paBHyiO npHOSpeTeHHOH paSOHHM TeJIOM KHHeTHHeCKOH 3HeprHH ^ . TaKHM 

o6pa30M, cocToaiiMC paSonero Tena, npn onpc/icjiciimi ero H3 ojnioii hjih apyioii 
JIBH/Ky LHIIXCM OTHOCHTeJIbHO CipyI Jipyia CHCTeM OTCHeTa, OlipC/ICJI)ICTC>l OJIIIHM H TeM ace 
HeH3MeHHbiM ypaBiicimcM (29), hto OTpaacaeT co6oh oOmenpHHSToe noHHMaHHe npHHii,Hna 
OTHOCHTejibHOCTH. Ojinaico, ecjiH ace ynccrb, hto npHHii,Hn OTHOCHTejibHOCTH, b ycjiOBHax Ha 
noBepxHOCTH MaccHBHoro rpaBHTaii,HOHHoro Tejia 3cmjih h OKpyacaiomero ero (|)m3hhcckoi o 
BaKyyMa, B JICHCTBHTCJIbllOCTH He BbinOJIHHM, TO ())H3HHeCKHe COCTOaHHa CHCTeM OTCHeTa 
iiOKoauiCHca OTHOCHTeJIbHO noBepxHOCTH 3eMJiH h jiBHacymcHCH OTHOCHTeJIbHO ee aojiaciibi 
cymecTBeHHO OTJiHHaTbca. ypaBHeHHe TcpMOnmiaMUKM b biijic (29) ocracrca npHMeHHMbiM 
H ClipaBCJIJIHBbIM TOJIbKO B IIOKOHLHCHCII OTHOCHTeJIbHO nOBepXHOCTH 3eMJIH JiaSopaiOpiIOH 
CHCTeMe OTCHeTa, b yaiOBHax kotopoh oho h BbiBOflHJiocb. ^Jia jiioOoh ace ABHacymenca 
OTHOCHTeJIbHO nOBepXHOCTH 3eMJIH CHCTeMbi OTCHeTa, 3a CMC ! HeKOTOpOrO II3MC11C11IIa Bcex 
3JieKTpoMarHHTHbix chji MOJiCKyjiapiioro, aTOMHoro h ajjcpnoro B3aHMOfleHCTBH» (3(Ji())eKT 
BToporo nopaflKa OTHOCHTeJIbHO Y/C), BiiyipcmoHi 3Hepraa CHCTeMbi paSo^gro Tejia oyaci 
yace apyroii h ypaBHeHHe Tcp\iojiniia\iHKH aojiacno HMeTb bhji 

''Mv 2ji 

= <1A + 6A . (30) 

ypaBiiciiMH rep m oa m 1 1a\iii k ii, orpaacaiouiMC 3 bkoh coxpaHeHna h npeBpameHin 
3HeprHH, jijib iiokohuichoi (29) h jtjim jiBHacymcHOi (30) OTHOCHTeJIbHO 3 cmjih chctcm 
OT cneTa cymecTBeHHO o rjiHMaioi ca jipyi ot jipyra, hto OTpaacaeT co6oh pa3Hbie (j)H3HHecKHe 
ycaoBHa, b KOTopbix OKaibiBaciCH paOoMce Tejio. hteMCiiemie chji MOJiCKyjiapnoro h 
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aTOMHoro B3aHMOfleHCTBHs Moray HaciHijaMM BemecTBa aBHacymeroca paooMCio Tejia 
flOJDKHO npHBecTH y>Ke k peajibHbiM (a He aScipaKiiibiM k hi ic mbt h h cc k hm coraacHO CTO!) 
H3MeHeHH»M i coMCipHMCCKHx pa3MepoB Tejia. TaK KaK BnyipennHH 3Hepraa aBHacymeroca 
OTHOCHTeJIbHO 3eMJIH paSOMCIO Tejia HeCKOJIbKO H3MCIIHCTCH, b tom hhcjic 3 a chct 
H3MeHeHHa BHyTpemieH 3HeprHH MarHHTHbix iiojich, to micpuHomiaa Macca paSoicio Teaa 
TaK>Ke npeTepneBaeT MiMcncnna, mo OTpaacaeTca b HeKOTopoM H3MeHeHHH h paSoibi HA 
BHeiHHHX CHJI. 

CjieaoBaicJibiio, b ycjiOBHax Ha noBepxHOCTH MaccHBHoro rpaBHinpyiouicro Tejia 
3eMJiH h OKpy/KaiOLHcro ero cf)H3HHecKoro BaKyyMa, ajia jnoSbix peajibHbix 
TepMOflHHaMHnecKHx CHCTeM, TenaoBbix ManiHH, pa3JiHHHbix reHepaTopoB SHepran h tb 
KOTopbix, Kax npaBHJio, Hcnoj[b3yioica h aBH/Ky mucca paSonne cpcaw h MCxaiiHMCCKHC 
3JieMeHTbi, ())H3HHecKHe h TenaoBbie pacicibi neooxoanMO iipoBoamb TOJibKO c ynciOM 
(|)ynaaMcmajibi[bix cbohctb OKOJio3eMHoro npocTpaHCTBa iipeoSjiaaaioiuero 
rpaBHTau,HOHHoro noaa Tejia 3cmjih h OKpyacaiomero ero (f)H3HHecKoro BaKyyMa. TaK KaK 
jiioSbie «3aMKHyTbie» h «H30JiHpoBaHHbie» rep Moa h 11 a m h h cc k h c CHCTeMbi b ycjiOBHax Ha 
noBepxHOCTH MaccHBHoro i paBH i npyiouiero Tejia 3cmjih, b aciicTBrncjibnocTH, He aBjiaioTca 
3aKpbITbIMH H H30JIHp0BaHHbIMH CHCTeMaMH (HTO OCTaCTCfl npHMeHHMbIM TOJibKO B ipySOM 
MexaHHnecKOM iipcacraBJiciiHH!), to KaK nepBbiii 3aKOH TcpMoamiaMHKH, TaK h BTopoM 
3aKOH TepMOflHHaMHKH jTJiM peajibHbix ycjiOBHH Ha noBepxHOCTH rpaBHTHpyiomero Tejia 
3eMJiH KoppeKTHO He npHMeHHMbi. Hcxoaa H3 BbimciipuBcacmibix bbiboaob, Bee 
npe^JiaraBHiHeca paHee pa3HbiMH n3o6pcraTCJiaMn «BenHbie aBnraTCJin», «reHepaTopbi 
CBo6oflHoii 3HeprHH» i pcSyioi He hhkbh3htopckoto 3anpeTa h HacMemeK, KaK sto yMejio 
npcaciaBJicno b KHHre B.M.BpoaancKoro [ 64 ], a cepbe3Horo h uiySoKoro ocMbicjiHBaHHa h 
nepeou,eHKH. H ecjin kto to h3 sthx H3o6peTaTejieii cjiynaiiHO Harneji eme KaKoiinnSyab 
HeH3BeCTHbIH CnOCo6 BOiaCHCTBHH Ha cpcay (|)H3HMCCKOIO BaKyyMa H lIOaKJHOHCHMIO ee 
BHyTpeHHeii SHepran b cxeMy y>Ke «eaKyvMH020 TenjioBoro Hacoca» (KpoMe y>Ke, Bcpoauio, 
iiaRacmioro nayjieM BayMaHOM), to stoto n3o6pcraTCJia neooxoanMO He HaKa3biBaTb hjih 
KJieHMHTb nocjieflHHMH cjiOBaMH, a oiziaib aojiacHoe yBa>KeHHe ero «TBcpaojio6ofi» 
HacTOHHHBOCTH h TepneHHio. CncaoBaao 6bi HanncaTb 6ojiee noapoSnyio otmxcji b 1 ly 10 KHHry 
0 Bcex H3o6pciaicjiax «BCMi[bix aBHiaiejiCH», oraaBaa aojiaoioe KaacaoMy H3 hhx, c 
TmaTejibHbiM aHajiH30M hx much h npeaJiovKeiiHH, ho c no3HH,HH y>Ke hobmx 
(|)ynaaMcm ajibiibix KOHH,enii,HH (|jh3hmcckoi o Mnpa. 

§ 5. O63op nepcneKTHBHbix TexHOJioniH XXI BeKa 

KpoMe rpySbix hhcto m cx an m h cc k m x «BenHbix aBnrarcjicn», KOTopbie no oojibixien 
nacTH 6 buiH He acnciByioiunMn, ocooenno miioi o pa3Horo poaa Perpetuum Mobile (bchhbix 
aBHiarcjicii) H3o6peTeHO niooperaTCJiaMn c Hcnojib30BaHHeM pa3JiHHHbix 
3JieKTpOCTaTHHeCKHX H 3JieKTpOMarHHTHbIX 3(J)(J)eKTOB, MIIOIHC H3 KOTOpbIX (h 3TO 
ecTecTBeHHO! ) TaK>Ke He naxoaar ce 6 e oSbacncnnn, b paMKax coBpeMeHHbix naynnbix 
npcac'iaBJiciiHH. npcaao>Keno orpoMHoe kojihhcctbo pa3Horo poaa KOHCTpyKn,HH, 
ycTpoiiCTB, aBHiarcjicii, reHepaTopoB, npeo6pa30BaTejieH, eMKOCTHbix HaKonHTejieH, 
eMKOCTHbIX KOHBepTOpOB, (J)eppOK3CCOpOB, ajIbTepHaTOpOB, ICpM03JieK'ipHHCCKHX 
npeo6pa30BaTejieii h T.a. h T.n. ,Z],a>Ke cacaToe onncaHHe Bcex npeaJioaceHHii sthx aBTopoB 
iioipcSoBajio 6 bi 06 'bCMa n,ejiOH khhth. 13 p n h c m MHorae npeaao’/Kcnnbic aBTopaMH 
ycTpoMcTBa naxoaarca b paboiCM coctobhhh h pabo iaioi bhjiotb ao nacroamcro BpeMeHH, 
BonpeKH 3anpeTaM 0 (j)HH,HaHbH 0 H HayKH. Mo>kho npcacraBnib ce 6 e nojiovKcnnc 
npcaciaBmcjiCH o(|)Hii,HajibHOH araacMnnccKon HayKH, KOTopbie aarcajin 6 opb 6 y npoTHB 
Been 3toh «ji>KeHayKH». B CBeTe OTMcncnnon Bbirne cepbe3HOH orpannncnnocTn 
coBpeMeHHbix npeac'iaBJiciiHH 0 3aKOHax sjicK'ipoannaMnKn, hbjhiiolhhxch (|)ymiaMcmoM 
Been coBpeMeHHoii (J)H3hkh, movkct 6 biTb aicaoBaao 6 bi Ha 3 BaTb JDKEHAYHHBIMH 
OTCTanBaeMbie oc|)Hii,HaHbHOH AraacMncn ycTapeBiHHe naymibie 31 ra 11 mh, a acnciBnicjibnaa 
HayKa TOJibKO napo/Kaacroi. Hnace nonpoSycM aaib xora 6 bi KopoTKyio HH(J)opMaii,HK) 0 



pa3Hbix napaSoxk'ax aBTopoB KaK b named CTpaHe, Tax n 3 a pySeacoM. PaBJumnyio 
HH(f)opMau,Hio no ajibTepHaTHBHbiM ncTOHHHKaM 3Heprnn, no reHepaTopaM cboSoahoh 
3Heprnn n ncipaannHomibiM noaxoaaM, mokiio Hairm Ha CTpaHHpax nonynapHbix 
/KypnajiOB n Ha cairrax: 
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T.fl. 

1. H3o6pememin Hukojiu Tecna. 

IlepBbiM npeaciaBHicjiCM iiCTpaannMomibix HanpaBJieHHn b 3ji c Kipoa h i i aw h kc h b 
3HepreTHKe booSluc cncaycr Ha3BaTb 3HaMeHHToro Hsodpciaicjia HnKOJiy Tecna. Emc b 
1934 roay b Eycj)(|)ano, CILIA, Tecna aeMOHCTpnpoBan aBTOModnnb c aneiapoMOTopoM, 

HCTOHHHKOM MOLgHOCTH KOTOpOrO 6bin reHepaTOp HeH3BeCTH0H KOHCTpyKU,HH H KOTOpblH 
cbhhji BonpeKn H3BecTHbiM b to BpeMa 3aK0HaM. Hmchho Tecna npunaanoKHi TepMHH 
"cBodoaHbie Bn6pan,nn", npnneM npn pe30HaHCHon CHTyan,nn, MonpiocTb CBodoaHbix 

Bn6pau,HH MonceT 
npeBbimaeT 
MOIgHOCTb, 

aai panuBacMyio Ha 
HX B036y>KaCI[HC. 




Phc. 14. HnKOJia Tecna 


___ Pile . 15. Pe30HaHCH I>IH TpaHC(})OpMaTOp 

Pe30HaHCHbin TpaHC(boPMaTOp (pnc. 15). 

Tecna CTaBnn Bonpoc npeo6pa30BaHna molphocth b TpaHC(J)opMaTope tbrum o6pa30M, 
hto K03(j)(J)Hu,HeHT none3Horo acHCiBMH pe30HaHCHoro TpaHC(J)opMaTopa 6bin 6onbme 
cauiiHUbi. B ipaiic(|)opMaiopc Tecna CHiiycounajibiibie KoneOaHna b aneKTpnnecicoH penn, 
Ha3BaHHbie "cBoboaHbiMH BndpapnaMn", Boady/Kaaioica kopotkhmh iiccHiiycoHaaiibiibiMH 
HMnynbcaMH. Ilpn pe30HaHCHon cmyapHu, moiphoctb CBoOopiibix Bndpapnn npeBbimaeT 
MOipHOCTb, aaipanuBacMyio Ha nx B036y/Kaei[MC. B 1885 ropy oh nponcMOiicipupoBaji 
padoiy CBoero ipaiic(|)opMaiopa n ot lypSuiibi HnarapcKon T3C (moiuh^ctb 5000 n.c.) 
3ancer b papnyce 25 Mnnb 6e3 rrpoBoaoB n BbnanonaTenen yronbHbie naivmbi HaKannBaHna. 
OpnaKO Korna (|)MnancnpoBaBUJHH paOoibi Tecna MopraH iiomui, hto eenn aaib 
H3o6pcici 111 a m Tecna aopoiy, to oprammccKOC to mm bo nenoBenecTBy 6onbme mneoraa He 
uoipcOyeiCH, MopraH npexparan (|muaiiCHpoBaiiHC pa6or Tecna n pacnopaannca 
yHHHToacHTb Bee ycTaHOBKn n caM nonnroH nccneaoBaTena. 


3neKTpnnecKaa cxeMa ana iipobohhhkob hi[,uvkihbi[ocih, TpaHeebopMaTOpoB n 
aBnraTeneh. 
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Kaic onncaHO b naTeHTe CIIIA HOMep 4584438, 3JieKTpHHecKa» cxeMa mo>kct 6biTb 
nocTpoeHa c napoii HaMOTaHHbix b 3epKajibHOM OTo6pa>KeHHH KaxymcK, CHMMCTpumibix 
OTHOCHTeJIbHO HCII'I pajIbHOH nJIOCKOCTH, HToSbl oScCIICHH'lb CKOMIieHCHpOBaHHyK) H 
HencKa>KeHeHHyK) BOJiHy, cooTBeTCTByiomyK) 3JiCKipHMCCKO\iy cmnajiy, nocTaBJieHHOMy 
cxeMe. H,ejib hboSpctciihh — ooeciiCHHib sjicKxpHHCCKyio cxeMy, KOTopaa pa3pemaeT 
yBejiHneHHe Kllfl b sjicktphhcckhx annapaTax rana TpaHC(J)opMaTopoB, reHepaTopoB, 
acHHxpoHHbix flBHraTeneH, h T.n. (cm. pnc. 16,17). 


Phc. 16. Phc. 17. 

IIpilSop JJIfl YTHJIH3aiIHH JIVHHCTOH THeprHH. 

H30JiHpoBaHHaa MCiajuiHHCCKaa ruiacTHHa iiomiHMacTca b B03ayx HacTOJibKO bmcoko, 
Ha CKOJIbKO 3TO B03M0>KH0. flpyraa MCTajUIHHCCKaa nJiaCTHHa lIOMCLiiaCI CH B 3CMJHO. npOBOA 
lipOiai HBaCICH OT MC'iajIJIHHCCKOH nJiaCTHHbl K OflHOH CTOpOHe Konacucaiopa, a BTOpOH 
npoBoa HacT ot 3cmjih Ha apyioli kohch, Konacncaiopa (pnc. 18). rijiacTHHa-aHTeHHa 
HenpepbiBHO yjiaBJiHBaeT aTMOC())epHoe tjicktpmhcctbo, a 3CMJia paccMaipHBacica kbk 
rpoMa^HbiH pe3epByap OTpHu,aTejibHoro 3JieKxpHHecTBa, hto oyueT cnocoocxBOBaxb 
nocToaHHOH 3apa^KH Koimciicaropa /IO OHCiib BbicoKoro noTeHH,Hajia (#o tohkh npo6oa 
flH3JieKTpHKa). 

0' 



Phc. 18. 


IlpcaJiaracMbiH reHepaTop OHepran He xpe6yeT HBM/KymcH chjim h nocTaBKH TonjiHBa 
H3BHe, aBJiaacb bcmiibim hctohhhkom 3HeprHH. /lonojinmcjibiio Hcnojib3ya eme naocKHe 
KaTyniKH abohhoh oSmotkh, cnoco6Hbie 3anacaTb zxoi foji 11 micji b i ly io snepixno 
3JieKTpHHecKoro Toxa, h nacipanBaa CHCTCMy b pe30HaHC c BHeniHHM hctohhhkom 3Heprmi, 
to SecTonjiHBHbiH reHepaTop Tecjia MoaceT paSo i ai b KaK caMOKOJieSai cjibiiaa CHCTeMa. 

TeHepaTop Oapajea c caMonojjepmiBaiOHiHM tokom. 

fljia 6 ojibmeH 3(|)(|)CKiHBnocrH pa 6 oTbi reHepaTopa Oapaaea c McmibiM hmckom h 
M arHHTOM, Tecjia /icjiacT HeKoe ycoBepmeHCTBOBaHHe ycTaHOBKH Hcnojib3ya MaraHTbi, 
KOTOpbie HCJIHKOM nOKpbIBaiOT BpailiaiOLHMCCM MeTajIJIHHeCKHe flHCKH. KpOMe TOTO, 6 bIJIO 
npCHJIO'/KCHO nOCTOBHHblH MaTHHT 3aMeHHTb 3JieKTpOMaTHHTOM, KOTOpblH MOT 6 bl HOJiyHai b 
aonojiiiHicjibiiyio MomiiocTb ot Bpamaiomeroca jpicKa c noMOuibio npHKpenjieHHa omioro 
KOHpa npoBO.ua sjicKipoMariima k HapyacHoi! nacTH unco h upyroro kohhu npoBoua k 
M eTajuiHHecKOMy CTepaono npoxouumeMy nepc3 peHTp flHCKa. B apyiOM Bapnamc 
KOHCTpyKH,H» Tecjia OTHHHaeTca ot KOHCTpyKH,HH cpapauca (flHCKa c MarHHTOM) eme TeM, 
HTO OH pa3HCJIHJI flHCK Ha CeKH,HH CO CnHpajIbHbIMH KpHBbIMH HCXOUaLHHMH OT H,eHTpa KO 
BHeniHeMy Kpaio. 3 th m oh m(]) n o h n h KOHCTpyKu,HH Oapauca, hto ocoocmio Ba>KHO, 
JIHKBHflHpOBajIH OflHy H3 liaHOOJIbUIHX lipoSjICM B JH 060 H (J)H3HHeCKOH CHCTeMe - 





npOTHBOfleHCTBHe KaaCflOMy HCilCTBHiO. B 3JICKTpHHCCKOH CHCTeMe eCTb flBa BHTKa 
npOBOJIOHHOH oGmOTKH (OflHH paflOM C ApyrHM) H TOK nOCJiaHHblH MCpC3 lipOBOA, npoxoA» 
Hcpcs nepByio neTJiio, 3anycKaeT MaraHTHoe none, KOTopoe pa6oTaeT npoTHB Toica 
iipoxonaincro nepe3 Biopyio neTJiio. CnnpanbHbie ceKu,nn b ahckc aacraBJHuoT tok 
coBepmaTb nonHoe iipoxoacnciiHC BOKpyr HapyacHoro Kpan AHCKa, n MaranTHoe none, 
coanaBacMoe tokom, He TonbKO pa6oiacr npoTHB nonn MaranTa, KaK b cepnnHbix 
reHepaTopax, ho bmccto stoto neilcTBrncnbiio nonojuiHicjibiio ycnnnBaeT MaranT, hto, b 
cboio OMcpcnb, clhc Sojibuic yBCJiHHHBaci tok reHepaTopa. flonoSno CepHHHbIM 
reHepaTopaM TOKa, yiiHiionapnoc nnna mo paSoiacr TaKace KaK motop, ecnn tok iionacica Ha 
flHCK, L Ilo6b[ yCTpOHCTBO 6binO eaMO- 11Onnep>K M Baio HIH M, Heo6xOflHMO HToGbl OHO 6bino 
cnocoGno npoH3BOflHTb tok nocne otcochhiiciimh ot BHeuiHero HCTOHHHKa HananbHOH 
pacKpyTKH. 

3 neKTPHHecKan KaTymKa noBbimeHHOH OHeproeMKOCTH (PHC. 19 ). 

3to clhc onua nio6onbrmaa KOHCTpyKpHa Tecna, b otjihhmc ot oGmhhoh KaTyuiKH c 
npoBonoM HaMOTaHHbiM Ha ipySMaiyio c|)op\iy, b 3toh KaTyuiKe Hcnonb30Banocb hbb 
iipoBO.ua nojiO/Kcmibix ohhii pauoM c upyi'HM Ha KapKac, ho KOHeu, nepBoro npoBOua 
npHCOCHMiiajica k nanajiy BToporo npoBO.ua. 



Phc. 19. 

B CBoeM naTeHTe Tecna o6b»CHaeT, hto nouoGHan uBOHHan KaTyuiKa cnocoGHa 
coxpaHHTb Ha mhoto SojibLHC oncpiMH, neM anajioiHHiiaa oGbmnaa KaTyniKa c ouhhm 
npOBOflOM. 

2. Jluuib oduH nejioeeK - Ham pvcckuu ynenbiu (hujiunnoa 

cmot noBTopHTb 3 Kci[cpHMCin Tecna no 3aacHraHmo yronbHbix oneKTponaMn Ha 
paCCTOKHHH 6e3 HOHBOnaLHHX npOBOflOB, KOTOpblH 3a/KCI OJICK'ipOJiaMlIbl B H,apCKOM Cene OT 
C03flaHH0H hm ycTaHOBKH H3 CaHKT-IIeTep 6 ypra. 3 to 6 bin yiiMKajibirbrin yHeHbiH-yHHBepcan 
- OH 6 bin flOKTOpOM MBTeMBTHKH, (J)H3HKH, XHMHH, (])HJIOCO(l)MH. 3HMOH 1914 TOfla OH 
HanpaBHn b rcnurraG Pocchh pemeHHe, no3Bon»K>mee HCKniOHHTb bohhm h 3 npaKTHKH 
MCJiOBCHCCiBa, - nepe3 ceMb unci! 06 3tom 6 bino onySjiMKOBano b hccjitoh npecce, a ncpc3 
Tpn nna ero Hainan ySmbiM b CBoeM HOMawneM KaSimcrc, npnneM acaHuapMbi He cmoijih 
onpeflenHTb cnoco 6 yGniiCTBa. 

3. Eme e 1834 e. Heu3eecmHbm aemopoM 

6 bin npcunoaccn xojionHJibiiHK Ha napax 3(f) Hpa, kotopbim oh uoKaaan, hto npn 
noMOH[H othk mo)kho npoH3BOHHTb xonou. B 1852 t. Tomcohom 6 bin npe^noaceH npHHH,Hn 
TennoBoro Hacoca, c iiOMOinbio KOToporo, npn 3aTpaTe MCxaiiHMCCKOH 3iicpiHH, Moaoio 
6 bino BOCCTaHOBHTb pacccamioc Tenno. B 3tot ace nepnou nepca ATnaHTHKy nnaBann 
napoxona, y KOTopbix napoBbie ManiHHbi hmcjih HH3KOTeMnepaTypHyio CTyneHb, 
Hcnojib3yiOLHyio oipaSoiamibiH nap h paSoiaBrnyio Ha napax 3(|mpa. 67 

4. Eme e 1842 a. cmo.inpoM rpaMMa. Koeda e nayue ne Obi.io hu 

3neKTpoTexHHKH, hh 3aKOHa OMa, hh TeopHH MaKCBenna, 6bin coauaii CHHxpoHHbiH 

reHepaTop, Koropbiil 6e3 ocoGbix H3MeHeHHH paGo'iacr h no ceil nciib. 

5. renepamop onepzuu no cxeMe rpaMMa (0-Mamunu cpponoea). 

B ucinpc pa3MCLHcna nepBHHHaa KaTyniKa, a ubc btophhhwx HaMOTaHbi 
HHaMC'ipajibiio Ha Konbu,eBOM ccpucHiiHKc. BaaceH B03uyniHbiH 3a3op Mcacuy 

KOJIbUeBbIM H UeHTpaJIbHbIM MarHHTOnpOBOAOM! CyTb HUeH nOHHTHa H3 
pHcyHKa. 
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Phc. 20 

,H,Ba MaraHTHbix noTOKa ot asyx KaxymcK Harpy3KH B3aHMHO KOMiicncupyioica h 
TaKHM o6pa30M b i icpBMH noil ijciih HeT pcaKirnn. B reHepaTope TpaMMa Bpamaexca 
KOJibii,eBOH poTop c TopoH^ajibHOH oSmoxkoh, Koxopaa Kacaexca aByx anaMCxpaabiio 
pacnoaoaceHHbix KOHTaKTHbix meTOK. riojiynaeM, hto Bee bhxkh o^hoh noaoBHHbi poTopa 
coaaaiox none, KOTopoe HanpaBJieHO b kojibuc naBCxpcHy nomo, C03aaBacM0My Bxopoil 
nojiOBHHOH poTopa. 

6. Anbinepnamop (Dpojioea A. B. (1996 z.). 

OpojiOB ycoBepmeHCTBOBaji reHepaTop fpaMMa (pnc. 21 ). 



Phc. 21. 


B aBrycTe 1999 rpynne HCcacaoBarcacIf H3 r cp\iaiiHH iip m HCiibiiannax reHepaTopa 
cDpoaoBa yaaaocb noayHHXb 6ojiee 1200 Barr b Harpy3Ke. 

7. B 1881 zody H. C.iyzuuoe (no3>Ke 6bm y6nx BMecTe c 

BnacManoM 3a ny6jiHKau,HK) paSoxbi, rac 6biJia aoxaaana aScypanocxb kohucmhhh o 
«TenjiOBOH CMepTH» BccacmioR), OTKpbui aiicprciHHCCKyio acHMMeTpHK) b npou,ecce 
3JieKTpojiH3a Boabi. B ero onbiTax aiicprua Ha Bbixoae iiohxm Ha 30 npoaenroB 6biJia 
Oojibme, neM ancpiHH Ha Bxoac. 3xo npoiHBopcHHJio opioaoK'cajibiibiM «3aKonaM 
COXpaHeHHB», H 3(|)(|)CK I «3aMa3ajIH». 

8. 3MUZpanm m Tlopmyzajiuu Andpee, 

npHexaBiHHH b 1917 r. b CIUA, H3o6peji lopioncc ana UBC, aoSaBaaa k oSbimiOH 
Boae HexoTopbie npocTbie h acuiCBbic xhmhkbjihh (HecKOJibKO Kancjib Ha Beapo Boabi). 3xo 
iopiomcc obuio HcnbiTaHO cneu,HajibHOH rocyaapcxBeHHoii komhcchch Ha bbiomoohjic b 
npoSere Hbio-Hopic - BaniHHrTOH h oopamo. IIocjic 3Toro oaHa H3 KpynHeHHiHx i icc|i i hii bix 
MOHoncmHH CIUA 3a asa MHJiJiHona aojuiapoB HaaHHHbiMH KyiiHJia y AHapee 
aoKyMeHTau,HK) h npaBa Ha 3 to H3o6peTeHHe, cnpaTaB ero b cbohx ceil(f)ax. CaM AHapee 
nepe3 a»a ana nocae noayaeHHa aeHer OeccaeaHO Hcae3. flocxoBepHoexb H3o6peTeHHa 
BoaHoro ropiOMcro noaxBcp/Kaaaacb paaoM 3acj[y>KHBaiOLHHx aoBcpua ny6aHKan,HH. 

9. renepamop A.Xa66apda (1921 z.). 

H3o6peTeHHbiH hm reHepaTop BKaionaea H,empaabHbiH cepacHiiMK c KaxyimcoH, 
Boxpyr KOToporo pacnoaoaceHO BoeeMb nepH(f>epHHHbix KaxymeK (pnc. 22). 








Ilocjie nepBHHHoro HMnyabca b KaTyniKax noowcpcano rcncpnpyiOTCH HMnyabCbi h 
co3aacrc>i BpaLuaiouiccca MarHHmoe none b aempaabHOH KaTymice. MomHOCTb, 
BbipaSaTbiBaeMaa b iich aocraroHiia aaa caM0B036y»caeHHa bcch CHCTeMbi h coBcpuiciiHa 
nojie3HOH paSoTbi. fleMOHCTpHpoBajiacb aoaica h aBTOMoSnab c aaeKTpoMOTopoM, nirraHHe 
KOToporo oSccucMHBaji reHepaTop Xa66apaa. 

10. T.EpayH (Thomas Townsend Brown). 

AHrjiHHCKHH naTeHT (1927 r.) oiiMCbiBacr cnocoSbi iiojiynciiHa aBM>Ky mcli chjibi h 
moiiihocth 3 a chct 3j i cKi p hh cc ko i o HCTOHHHKa 3HeprHH. B npocTOM njiocKOM Konaciicaropc, 
coctojhiihm H3 flByx ruiacTHH, BpayH oSHapyaoui najiHMHC ciuibi, aBHraiomcH Konaciicarop b 
CTopoHy nojiO/KHicjibiio 3apa>KCiii[0H njiacTHHbi. Ilo3AHee, b 1955 roay, paSoiaa bo 
OpainjHH, oh /iCMOiicipMpoBaji ycTaHOBKy, Koiopaa pa3BHBajia cxopocTb ao 600 MHJib b nac, 
Hcnojib3ya none ao 2 Tbican BOJibT. Ilocjie 3Toro paSoi bi 6buiH 3aKpbiTbi, a moSpcraTcaa 
yBe3JiH Ha poSoTy b CIIIA. 

11. Jlecmep Hudepmom. (1928 e.) 

H3o6pen 3JieKTpHnecKHH reHepaTop, npoH3BoaaiiiHH okojio 300 Ban molhiiocth 6e3 
noflBoaa k HeMy BHeunieH sncpi hh. Yctpohctbo coctobho h 3 paa h otcx i i h w cc ko r o 
reHepaTopa KOJicSaiiHil Ha 500 kTii. h KaTyniKH. 

12. ycmpoucmeo Kanumana fanca Konepa. (1933 z.) 

B 1925 - 1945 roaax F.Koaep aeMOHCTpHpoBaa HecxoabKO cbohx ycTpoilcTB. 
Yctpohctbo coctobho H3 nocrosHHbix CTaabHbix MarHHTOB, MeaHbix KaTymeK h 
KOH aeHCaTOpOB B CneU,HajIbHO HHOTOBJICIIIIOM KOHCTpyKH,HH. Yctpohctbo BKJIlOMajIO HieCTb 
CTaabHbix MarHHTOB, pa3\icuicmibix b rnecTH CTopoHax KOHCTpyKu,HH, rae MaraHTbi Sbuin 
CB»3aHbI HOCJICaOBaiCJIbllO C KaTyHIKaMH COlipOTHBHClIHCM 33 OMOB, HT 06 bI f|)Op\lHpOBaib 
nac i b H3 cxeMbi. tlpuHCM, TOKOiipoBoaamaa aopoaoca 6buia cacjiana ncpca aapo MarHHTa. Ha 
KaacaoM H3 MarHHTOB HaMOTaHbi KaTyniKH, rciicpiipy iouimc BbixoaHyio MomHOCTb. B cxeMy 
ycTpoMcTBa coeaHHeHbi TaioKe asa MaaciibKHx KOHaeHcaTopa, BbiKHiowarcab h napa 
CKOJib3auiHx KaTymeK aacKipoManiHTa, KaK noKa3aHO b njunoci pauHa (pnc. 23). 



Phc. 23 


69 


Yctpohctbo aoj[>Kiio paSorarb KaK pcioiiaiicnaa cxeMa, HMCiomaa HeKOTopbie 
ajiCMCiri bi Hoy-xay, ot mci o cymecTBeHHO 3aBHCHT 3(|)())eKTHBHOCTb paSoTbi ycTpoMcTBa h ee 
Knfl. nocrpocmiaa b rcpxiaiiHM CHCTeMa npoH3BoaHJia 60 KnaoBaTT moiiihocth. 

13. B 1941 zody amjiuucKue (buiUKu O. Xoyeen u K. BamcoH onySanKOBaan pa6oiy, 
rae npHBeaeH oiibinibiH c|iaKi, mto aaBaciinc HacbimeHHbix napoB aMMnana b pacTBopax 
Bbirne o6mero aaBJicuna. 3 nan hi, nocTaBHB Meacay a By mu cocyaaMH noaynpoHHu,aeMyio 
neperopoaKy h TypSnny, aaBHO mo>kho 

6biJio caeJiaTb ra30Bbitt KOHBepTop, HcnoJib3yiomHH Ternio OKpyacaromen cpeabi- 
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3to h npo/iejiaji nosace JiaypeaT HoSeJieBCKoft npeMHH mee/i <|)oh IIjiaTeH, co^aBiiiHH 
«caMOBpamaiomyioc5i» peHTpH(])yry, rae npn coeaiiHemiii aMMiiaKa c bo/ioh B03HHKaeT 
aaBJiemie nopn/iKa 1000 aTM. Bbi/jejiaiomerocfl Tenjia aocraTOHHO /ijih noicpbiTHH 
noTepb Ha TpeHHe 

14. Haiuamejib BiiKinopa LUayoemepa: 

■ al ,M b; 

Bo BpeMH BoiiHbi UlayOeprep 6biJi 3aKJiioHeH BH/iaHueHTpauHOHHbiH Jiarepb, rae 
6biJi npHHy5K,aeH paOoTaTb Haa npoeKTOM JieTaiomero ancica, ncnojibsya cboh H/ien. 
,U,BHraTejib Repulsin UlayOeprepa, Ha 6a3e KOToporo 6biJi co3/jaH /jhck EeJiOHpe, 
noTpeOjiHJi TOJibKO Bo/iy h B03/iyx, a iipiimuiii ero aeiicTBHH BKJiioHaji b ce6n iipuiimiii 
pa3pa>KeHHH (Implosion) (pnc. 24). 



Phc. 24. JleraromHfi .buck B. IUa>6eprepa. 


B 1945 r. flHCK BejiOHu,e coBepniHJi cboh nepBbiH nojieT, noflHaBHiHCb 3a 3 mhh. Ha 
BbicoTy 15000 m. h npn ropH30HTajibHOM nojieTe hocthi ckopocth 2200 km/h. IIocTpoeHHbiH 
hm annapaT 6 biji yHHHToaceH b KOHH,e bohhm, a LUayOcpi cp nonaji b CIUA. AMepHKaHu,bi 
npcHJiO/KHJiH IUayOeprepy 3 mjih. nojuiapoB 3a pacKpbiTHe ero ceKpeTa Jiciaiouiero #HCKa. 
OflHaKO oh OTBeTHJi, hto flo noflnHcaHHa MC/KHynapoHnoio coniaineiiMH o nojiHOM 
pa3opy>KeHHH iihhci o iicjil. 3 h ooiiapoHOBai b h hto ero OTKpbiTHe npHiiaHJiC/KHi OyayiHCMy. 
OTKa3aBHIHCb OT lipCJTJIO>KCnM« BOCCTaHOBHTB HBHi aiCJIb H He CyMeB HaHTH nOfl^ep>KKH flJia 

pa3pa6oTKH npyiTix cbohx H3o6peTeHHH, oh b 1958 rony yexaji b EBpony, rne BCKope yMep. 

IUayOeprep paSo i aji c BHxpeBbiMH noTOKaMH. Oh o6Hapy>KHJi, hto npn onpcacjicmibix 
ycjiOBHax (KoiiycooOpaanaH (J)opMa BHxpa, CKopocTb, TeMnepaTypa...) noTOK craiiOBHTca 
C a M OIIO c p >K H B a IO HI H \1 C H, TO eCTb flJia erO (|) O p \1 H p O B a IIH X OOJIbliie He Hy>KHa BHeiHHaa 
oiicpi HM. Bojiee toto, mo>kho Hcnojib30BaTb y>Ke oiiepi Hio caMoro BHxpa (HHTepecHO, hto 
no3ace hhcio caMono/uiep- acHBaiomero BHxpa Hcnojib30Baji PHiapji IGieM b cbocm 
CB epxeflHHHHHOM HBMi ai CJIC). 

OcHOBHaa h flea - coanaib bhxpl Biiyipn KaMcpbi. Bnxpb coi/iacr pa3paaceHHe, 
KOTopoe 3acacbiBaeT Boaayx nepea rypOmiy Biiyipb Kaxicpbi. TypOmia coctoht h 3 apex 
OCHOBHbIX Maci cil - BCpXIICH H IIH/KIICH MC\l6pai[b[ H JIOnaTKH 


TypSHHbi. BepxHaa MCMOpana HMeeT (J)opMy Kpaa ainia. 3ra (J)opMa noMoraeT 
C(j)OpMHpOBaTB OCHOBHOH BHXpb, KOTOpblH BpaHjaeTCa BOKpyr Hee (pnc. 25). 



Bo 3 Ayx ;acacbii;tiqg^^^^£j^KHgr3£>fpf*/iyeT Ha jionaTKH, upoxo.iM b icaMepy. 
JIonaTKH Typ6nHbi iiepcaaioi HMnyjibc Bcpxncii MCMSpanc h OHa iiaMHiiaci BpamaTbca 
BOKpyr och. Kora a CKopocTb BpauieiiHa ziociHi aci KpmimccKoro ypoBHa, Boanyx Moray 
a By mb MCM6pana\iH iiaMHiiaci BpamaTbca BOKpyr cboch coSciBcmiOH och. 3 to C03aacT 
AO iioj imirea h aa iot nonepenHyio oiicpi mo. llo Mepe 
Toro, KaK nepH(J)epHHHaa CKopocTb 6 yner pacTH H3-3a oojibinei o paanyca, noTOKH 6yayr Bee 
oojiee CKpyHCiibi BMecTe. Kora a ohh coRayi c MCMOpaiibi, to c GOJibixioii chhoh oyayr 
B03fleHCTBOBaTb Ha aonaTKH TypSuiibi, co3aaBaa MomnbiH BpauiaicjibiibiH momcht, TaK hto 
TypSnHa yace Hcnojib3yeTca b KanecTBe HCTOHHHKa onepiHn a jib reHepaTopa. 

15. 3nemufi euxpx JJjauda Hennapda. 

CymHOCTb Whirlpower cncTeMbi - to, hto Bpamaiomaaca ocb cbo 6 o#hoh CTpyKTypbi 
BpameHHa tohho He oyncr BcpiMKajibiioii, a Oy/ici oeciiopBaomio OTKJiOHaTca iioji 


BJIHSHHeM rpaBHTaU,HOHHbIX CHJI. 3t0 KOJIcSaiCJIbllOC a BM'/K C IIH C BpaUiaiOLJiCHCH CTpyKTypbl 
C03aaCT 3(]x|)CKT BJIHHIIHH Ha BCLHCCTBO OKpy/KClIHX (aCHaKOCTb HJIH ra3), KOTOpOe iaK/KC 
nan11ci BpamaibCfl. Bpamciiiic 3Toro BcmcciBa oicpyaceHHa MoaceT 6biTb MCxaiiHMCCKH 
npeo6pa30BaHO b 3Hepraio, 6e3 Toro, hto 6 bi B03aettcTB0BaTb Ha Bpamaiomyio CBoOoaHyio 
CTpyKTypy. 

Koraa aiicpiHa, coaepacamaaca b Macce BpamaiomcrocH BcmccTBa oKpyaceHHa 
CTaHOBHTca HaMHoro SojibiiiCH neM ancpiHM, KOTopaa ncoOxoanivia a-na noaacp/Kanna 
UCinpajIbllOH BpaUjaiOLHCHOI CTpyKTypbl, TO H3 CHCTeMbI MO'/KCT 6bITb H3BJIC l ICIIO OOJIbLUCC 
KOJinnecTBO 3HeprHH, neM aoji/Kiio 6biTb 3arpa L iciio Ha iioaacpacaiiHC Bpamcnmi cncTeMbi. 
3Ta 3Hepraa oSycjiOBJicna acHCTByiomuMH Ha ocb Bpamaiomciioi cncTeMbi 
rpaBHTau,HOHHbiMH CHJiaMH, a He C03aaHa H3 iihmci o. SaMcncno, hto bo Bcex Bpamaiomiixca 
oSbCKiax npHcyTCTByeT 3Ta ancpi na ( rolallna!) npou,eccHH Bpamaiomcroca 06'bCKia, ot 
npocToii Bpa- 

uiaiouieiicH HrpyuiKH, npocToro (vortex) rnpocKona, BHxpn BoaoeopoTa, BHxpa 
TopHaao, ao 6ojiee cjioamott CTpyKTypbl, co3aaiomett BpameHHe jiyHbi BOKpyr 3 cmjih, 
BpameHHe njiaHeT BOKpyr cojmpa, aBHsceHHe BcejieHHott, nepHott awpbi h T.a. 

14. B 1957z, nod pyKoeodcmeoM H.C. <l>u.iUMOiieiiKo 

6biJi co3aaH «nepneTyyM-Mo6mie» - oh He npocTO npoH3BoaHJi «CBo6oaHyio 
3HeprHK)» (b BHae napa BbicoKoro aaBJieHHfl) h aasaji Ha Bbixoae soaopoa h KHCJiopoa, 
ho eme h noaaBJiHJi pa iiiaiuiio (!). IIo pa3BHTHH) 3toh pa3pa6oTKH b 1960 roay 6biJio 
H3aaHO cnepnajibHoe ceKpeTHoe IIocTaHOBJieHHe H,K h CM CCCP, H3BecTHoe KaK «Tpn 
K» (M.B. KeJiaBim, H.B. KypnaTOB, C.II. KopoJies). OaHaKO nocjie CMepTH H.B. 
KypnaTosa pa3pa6oTKy Hanajm «yacHMaTb», a nocjie CMepTH C.II. KopoJieBa - 
3aKpbiJiH Booome. PaOoTy ycTaHOBKH cnepHajibHan komhcchh AH CCCP npH3Hajia 
npoTHBopenauieH «3aKOHaM npHpoabi», aBTopa ysoJiHJiH, hckjhohhjih H3 nap ihh, 
pa3acajioBajiH BnjioTb ao paaoBoro h oObHBHJiH «uih3hkom». 3aTeM b 1989 - 1991 roati 

paSoTbl SblJIH HaCTHHHO B0306H0BJieHbI - HeCKOJlbKO TaKHX OnbITHbIX yCTaHOBOK 6bIJIH 
3ajioaceHbi b HcjihShhckoh oOjiacTH, ho ao yMa hx He aosejin, a HcnoJib30BaTb 
nepeaBHacHyw) ycTaHOBKy a-ua JiHKBHaapHH anapim Ha HepHo6biJibCKott A3C 
OTKa3ajiHCb H C. Ohjihmohchko 6biJi BHOBb ysoJieH - pa3BHTHe 3nnaeMHH 
«aHTHHayKH» (cettnac yace «JiaceHayKH»!) h «napaHOHH» TeM caMbiM 6biJio ycneumo 
noaaBJieHO. Ka3ajiocb 6bi, a-n« coxpaneiiHH «cbhtocth aKaaeMHHecKott HayKH» yrpo3a 
MHHOBajia h 0 npoeKTax H.C. Ohjihmohchko, HecMOTpa Ha HecKOJibKO nyOjiHKaimtt b 
CMH h oSpameHim k npaBHTeJibCTBy, Hanajrn HaaeacHO 3a6bmaTb. OaHaKO 06 3thx 
npoeKTax sapyr bchomhhjih b o63ope «napaHOHaajibHbix» naett h pa3pa6oTOK b CTaTbe 
E. Kocthkoboh (HHonjiaHeTHbie TexHOJiorHH MoryT cnacTH 3KOHOMHKy Pocchh. - 
«BepcHH», JV» 46, 2000 r.). 

^aace nepeHHCJieHHbix b ttoh CTaTbe Bcex nepnneTHtt c pattoTaiomHM 
«nepneTyyM-Mo6HJie», KOTopbie npnmjiocb ncnbiTaTb aBTopy opHniHajibHbix 
ycTpottcTB, c jihxboh xsaTaeT a-nfl oSocHOBaHHH oaH03HaHHoro BbiBoaa: cyabSa 
pa3pa6oTOK H.C. Ohjihmohchko - 3to npecTynjieHHe npomB Pocchh, KOTopoMy npocTO 
TpyaHO noaoSpaTb aHajioiHio H3 npomjioro, coBepmeHHoe Harnett «CBHTott» 
o(|)iiima.ibiioii AKaaeMHett HayK. 

17 B 1960 zody CmoedyneiiKo 

aeMOHCTpHpOBaJl Ha CTapeHbKOM «MoCKBHHe» CBOH TJieKTpoaBHraTeJlH, 
no3BOJiaBuiHe e3anTb pejibitt aeHb no ropoay Ha 3Hepnm oSbiHHoro aKKyMyjiHTopa. no 
pa3pa6oTKaM CTOBSyHeHKO 6buio npHHHTO cnepnajibHoe pemeHHe BnK. 

18. BnaduMup HeaHoeun Jluxanee. 

HHaceHep-3JieKTpoMexaHHK, npeaiioamji aciiCTByiomyio KOHCTpyKimio "bcwiioi 0 
aBHrare jim BToporo poaa", ocHOBaHHott Ha BbicKa3aHHott eme 100 HeT Ha3aa Haen 
K.3.U,HOJiKOBCKoro 0 3aKOHe bc eMHpHoro Boapo/Kaciina 3iicprnH. CaMy KOHCTpyKimio 
aeMOHCTpau,HOHHOH ycTaHOBKH pa3pa6oTaj[ eme b 60-e roati CBcpaJiOBHaiimi M. JIa3apeB, 
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KOTopwii oSocHOBaji l eopci HMCCKHC ochobbi "xojibii,apa JIa3apeBa", KaK 6biJia Ha3BaHa Taxaa 
ycTaHOBKa b hccib H3o6pciaicjiH. H 3 sxciicpHMcm ob M.O.JlaaapcBa no naOjiioncinno 
CaMOnpOH3BOJIbHOH UHpKyjnnjHH >KHflKOCTH B XOJIbH,eo6pa3HOM cocyne C nOpnCTOH 
neperopoflKon ycTaHOBJieHO, hto Taxaa qHpxyjnmHa conpoBoacnaeTca bbihcjic- 
10 8 

HneM 3Heprnn nopanxa 10’ - 10’ Bt h MoaceT npoHCxonni b nconpcncjicnno nonro 
nance npn OTcyTCTBnn oobimiibix rep m oh h 1 i a mHH ecxHX KonraKTOB c BHeniHen cpcnoii. CxeMa 
n BHeniHHH bhh «Kojibii,apa JIa3apeBa» npcnci aBJiciibi Ha pnc.26 n Ha (])o i o 14. 



Phc. 26. CxeMa KOJibuapa JlaiapeBa. Ooro 14. Kcuibiiap JlaiapeBa. 

KoncipyKHHH "BenHoro nBHi aicjia BToporo pona" npcnciaBJiaci H3 ccom njiacTHKOByio 
KOJiSy pa3ncjicmiyio neperoponKOH Ha hbc Haem. Ilcpci oponKa 3Ta iiopuciaa, cncjiamiaa H3 
nonepenHoro cinnia hcciih Bbirne Hee HajiHTa ncHnxocTb h HH>Ke - Tonce ncHnxocTb. IlpHMCM 
np»MO non nepeiopoHKOH hmccicm ra30Bbin npoMencyrox. IIooTOMy npocaHHBaiomaaca 
HCpC3 nopbl npCBCCHUbl /KMHK'OCTb TyT >XC HCIiapaCTCH. Co3naeTCB nOBbIHieHHOe naBJICIIMC 
napoB, KOTopoe BbDKHMaeT h3jihhihioio /Khhkoctb H3 HH>KHeH HacTH cocyna B BepXHIOK) no 
apy6xe, nponymciNiOH nepe3 neperoponicy. H bo r c BepxHero KOHu,a ipyOKH HenpepbiBHO 
xanaeT ncHnxocTb b Bepxmoio nacTb koji6bi, a bhh 3 - nepe3 neperoponicy - yxonar Bee HOBbie 
h HOBbie ee nopu,HH. 

Taxaa chcicmb b 3axpbiToil cickjouiiioh koji6c movkct paooiaib OecKoncmio hojii o, 
nOTOMy HTO 3HCCb KpOMC H,HpXyjiaiI,HH /KMHKOCTH HMeeT MeCTO eme H HHpKyjHIHHH TenJIOTbl. 
TenjiOTa, npcBpauiaacb b pa6oiy, iipuBonm k MexaHHHecxoMy nepeHOcy ncHnxocm h 3 
HH>KHeH HaCTM yCTpOHCTBa B BepXHIOK). Tax HTO HajIHH.0 BeHHblH HBHi aiCJIb BToporo pona. 
Benb xanaiomyio ncnnxocTb mo>xho, x npnMepy, 3acTaBHTb Bpauiaib MHHHaTiopHyio 
TypSnHxy h T.n. B npHHu,Hne oinicamioe ycTponcTBO MO>xeT 6bm> ochoboh h 6ojiee 
Cepbe3HOH XOHCTpyXH,HH. 

19 . 7 ? 1962 z. djtun. B.3 mcuh 

npcnJiO/XHJi xoHCTpyxii,HK) xononujibinnca paOoTaiomcro no npnnyMaHHbiM hm 
«TpeyrojibHbiM u,HXJiaM». BbinymeHHbie Majioii napmcH xojionmibHHXH 

B.3biCHHa npn CBoen paSoTe BOo6me He TpeSoBajiH BHeniHero nonsona OHepran. B 
1978 r. B.3biCHHy 6biJio Bbinano aBTopcxoe CBiincTCJibCTBO Ha peajibHO paOoiaiouiHH 
occnpuBoniibiii xojionHJibiiHK, npoH3BonauiHH xojioh 3 a cneT Teiuia oxjia>xnacMb[x Ten. 

20 . BumiuaM Kynep (CUIA 1971 

IIpenJio>XHJi ycTponcTBO, coanaiomee MomHoem bo btophhhoh u,enH 6e3 peaxu,HH Ha 
nepBHHHyio u,enb, a Taxnce HBM/Kymyio 6e3onopHyio enny b npocTpaHCTBe. 

21 . Ceepx-eduHUHHbiii demamenb KneMa (1972 ^.). 

MecTHbiii >XHTenb Tlajuiaca Pnnapn Kjicm pa3pa6oTan HBinarcjib 3axpbiToro mna, 
xoTopbiii axo6bi npoH3BonHT MOLHiiocTb 350 jiouianHiibix chji h paSoracT caM no ce6e. 
/iBHi ai cjib BecHT oxojio 200 (|iymoB h conepncHT pacrmcjibiioe Macno npn TeMnepaType 300 
F (150 C). Buyipii nBurarcjia naxonmcH xoHyc, 3axpenjieHHbiH Ha ropH30HTanbHOH och 
( pnc. 27). 


C nvpx-ruHiiHMiibiii iiHMiaie nti K it**ia 



Ban, Ha kotopom yKpciuicn KOHyc, nycTOH BHyTpH h nepexoAHT b cnHpajibHbie nonbie 
KaHanbi BHyTpH KOHyca. Ohh oSbiibaiot KOHyc h saKaimuBaiOTCH y ero ocHOBamia connaMH 
((J)opcyHKaMH). 5KHAKOCTb iiOAacrca b AempaAbHyio ocb iio a AaBJiciiHCM 300-500 (|)ymoB Ha 
KBaApaTHbiH aiohm, npoxoAMT no cnnpajibHbiM KaHanaM h BbinpbicKHBaeTCA Hcpca 
(j)opcyHKH, mto aaciaBJiac'i KOHyc BpauiaTbca. Hcm Sojibhjc aabjiciihc achakocth, TeM 
Obicxpcc Bpauiacica KOHyc. Ilpn abjibiichhicm yBCJiHMCiiHM cxopocTH /KHAK'oci b nai pcBacica, 
HTO XpcOyCT HaAHHHA TCIIAOoSMCIIlIHKa H (JlHAbTpa. IIpH HeKOTOpOH CKOpOCTH KOHyC 11 AH II 
HaeT caMOCioaicjibiioc Bpauicniic, He3aBHCHMoe ot ABHiaicjia CxopocTb BpauicmiH Bajia 
AOCTHraeT 1800-2300 o6opotob b MHHyTy. 

HaMcpcnna noKa3ajiH, hto a bii rax cab ycTOHHHBO npoH3BOAHA 350 nomaAHHbix chji b 
tchciihc 9 ahch, hto nopa3HJio Hii/KcncpoB c|) h p m bi Bene? lx. Ohh npHuuiH k BbiBoay, hto 
HCTOHHHK, KOTOpblH MO’/K'CI BbipaSai blBBI b CTOJIbKO TIICpi HH B 3aKpbITOH CHCTeMe B TeHeHHe 
CTOJIb AAHTCAbllOlO BpeMeHH, MO/KCT 6bITb TOJIbKO AACpilbIM. 

Koraa Kjicm coopyAiin nepBbin xiacjm11biix abmi arcnb b 1972 ioay, oh npeAnpHHan 
npoSnoc nyTemecTBHe Amnion b 600 MHJib ao Onb-Ilaco Ha MOTope, KOTopbiH oh CAcnan Ha 
cbok) 3apnnaTy. IlepeA tcm, xax Bee Bajibi h Bee nponee noraynocb, eMy yAanocb AoexaTb 
TOAbKO AO ASHAHHa. 

no BCCH BHAHMOCTH, /KHAKOCTb BHyTpH KOHyca CTaHOBHTCA neperpeTOH, TO eCTb Ha 
rpaHH aaKHiianna. tlpii bbixoac H3 (|)opcyiiKM OHa 3aKHnaeT, Tax xax AaBJicnnc noHHacaeTcn. 
OHepma napa cooSmacr KOHycy AononHHTenbHbiH momcht 3to He npocTO khiiciihc, a 
MTHOBeHHbiH B3pbiB neperpeTOH achakocth, nooTOMy npoH3BOAHTca iriSbiTomiaa 3Hepraa. 
3 to cynicciBcmibiH momcht, 6e3 xoToporo nonyHHTca TpaAHu,HOHHbiH napoBoii a bii rax cab. 
BMecTO Macna moacho npHMeHHTb AioSyio achakocxb c yAoSnoii xcMiicpaxypoii KHneHHa, 
HanpHMep, BOAy hah nponaH. 

18 . 3jieKtnpocmamuHecKUU zenepamop Ed)UMeHKO 

n,HAHHApHHeCKHH pOTOp BpaiH,aeXCA B nOTeHU,HaAbHOM 3ACKIpHHCCKOM nOAe, C03AaBaa 
c noMombK) oSbiHHoro ahhbmo MomHOCTb okoao 70 BaTT. Hctohhhkom nona ( 6000 B ) 
MO/KCI CAyaCHTb 3AeKTpHHeCKOe none 3CMAH, I ip M HaAHHHH "aHTeHHbl" H 3a3CMACIIHA. 
noAo6Hbie ycTpoHCTBa a a a Hcnonb30BaHHa pa3HOCTH noTeHu,HanoB MencAy noBepxHOCTbio 
iuiaiicibi h MOi[OC(|)epoH, Koxopaa cocxaBnaex okoao 100 BoAbT Ha oahh MeTp bbicotbi, 
H3BecTHbi c 1800-x toaob. OAHaKO HHTepecHa caMa nocTaHOBKa Bonpoca: none coBepmaeT 
pa6oxy, Bpamaa poTop ManiHHbi E(|aimciiko 

19 . renepamop Cepna. (Ulapnn). 

B B03pacTe 14 neT Cepn nocTynHA yneHHKOM aneKxpoMOHxepa Ha 3neKTpo3aBOA b 
BH pMeHreMe, Koxopbiii naioiOBJiaji coScibciiiibic iiocioamibic MaraHTbi aba 
sneKTpocHeTHHKOB. MarHHTbi ACJiajiHCb b MacxepcKoil, rAe pa6oxan €%>n. tlponBiiB 
iieaaypaAiiyio ciiocoSiiocxb h HHTepec k MaraHTHbiM abachham, Cepn c pa3pemeHHa 
HananbCTBa CTan 3aHHMaTbCA coScxbciiiibimii onbiTaMH h OTKpbin hobbih MaraHXHbiH 
3(})(})eKT. HlIICIO He 3liaa 06 SJICKipOMai llHI lIOM HHAyKII,HH H OnbITaX npeAUieCTBeHHHKOB, OH 
eaMOCTOATenbHO noBTopHA onbiTbi cOapanca c BpamaiouiHMHca MaraHTaMH. Cepn 
HcnpoSoBan aocatkh Mapox MarHHTOB h cocTaBOB MaTepnana ajia hhx, MHorae H3 hhx 6biah 
h 3 CIUA. HanSonee noApoSHO oh H 3ynan MaraHTbi, cnpeccoBamibie H3 no- H3 CIIIA. 
HanSojice noApoSno oh naynaji MaraHTbi, cnpeccoBamibie H3 nopouiKOB amoMHHHA, 
KpeMHHA, cepbi, THTaHa, HeoAHMa, /KCJieia. Cepn o6napy>KHj[, hto ccaii koaiihcc i bo poahkob, 
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pacnojioaceHHbix BOKpyr Maranmoro KOJibu,a, cociaBJiaci HeicoTopoe KOHKpeTHoe 
MHHHMajIbHOe HHCJIO, TO OHH npHXOflST B CaMOCTOaTCJIbllOC BpameHHe, yBCJIHHHBafl 
24 - CKopocTb no Tex nop, noxa He npnnyT b ^HHaMnnecKoe paBHOBecne, (pnc. 28). 



Pmc. 28. 


Oh oSHapyaoui Taxace, hto ycTponcTBO bo BpeMa BpauiciiHa npoH3BOflHT 
OJieKTpocTaTHnecKyio pa3HOCTb noTeHH,HajiOB b pannajibHOM HanpaBJieHHH Meacny KOJibu,OM h 
pOJIHKaMH. HenOHBH/KHOC KOJIbHO 3apH/KaC'ICH nOJIO>KHTeJIbHO, a pOJIHKH - OTpHH,aTeJIbHO. 
3a3opbi, o6pa30BaHHbie b pe3yjibTaTe B3anMoncHCTBMa mbi iihiob h H,empo6eacHOH cnjibi, 
npcHOiBpauiaioT m ex a 11 h h cc k h fi h ranbBaHHHecxHH xonraxT Mcacny ponHxaMH h KOJibu,OM. 
))o6aBHB ncnoHBH/KUbiH C-o6pa3HbiH 3JieierpoMarHHT, nojiynHM ycTponcTBO, rrpoH3Bon»mee 
3JieKTpo3Heprmo -100 \M . Bbuio H3TOTOBJieHO HecKOJibKO ManeHbXHX reHepaTopoB, a b 1952 
rony Cepji nocTponji nepBoe ycTponcTBO c HecKOJibKHMH KOJibu,aMH. 

r cncpaiop 6bui ncnbiTaH Ha OTxpbiTOM B03#yxe h rrpHBonHJica b hbmhcciihc 
HeSoJIbHIHM HBHiaiCJICM. Oh npOH3BOflHJI HCOOblHIIO BbICOXHH OJieXTpOCTaTHHeCXHH 

noTeHH,Haji nopanxa 1,000,000 bojibt, hto npoaBJiajiocb xax eiai MHCCKHC 3(f)(j)exTbi b6jih3h 
reHepaTopa. XapaxTepHoe noTpecxHBaHHe h 3anax 030Ha nonTBcpacnajiH 3to 3axjnoHeHHe. A 
3aTeM npoH3omjio nco/XHHamioe. rcnepaiop, He nepecTaBaa BpamaTbca, CTaa noflHHMaTbca 
BBepx, OTCoeflHHHJiea ot HBHi aicjia h B3MbiJi Ha BbicoTy oxojio 50 (j)yTOB. 3nccb oh iicmiioio 
3anepacajica, pa3TOHaacb Bee Sojibine, h CTaa ncnycxaTb Boxpyr ce6a po30Boe CBeneHne. 3to 
TOBOpHJIO 06 HOHH3aU,HH B03flyxa npn OHCIIb HH3XOM HaBJIClIHH. /Ipyioil HHTepeCHblH 
3(J)())eXT 3aXHIOHajICa B CaMOnpOH3BOJIbHOM BKJIIOHCIIHH paCIIOJIOVXCmibIX pa^OM 
paflHonpHeMHHXOB. 3to mohcct oSbacHaTbca ojicKipoMai iini iibiM n3JiyHCiincM b pe3yjibTaTe 
paapanoB. B xoHu,e xohh,ob reHepaTop pa30THajica ho (|)amac'i HHCCKOH cxopocra h cxpbuica 
H3 BHfla, BepOaTHO, OTnpaBHBHIHCb B XOCMOC. 

PaSoTbi flacoHa Ccpjia H3BecTHbi, xax jiCBMi npyiouine "hhcxh Cepjia". Hcooxohhmo 
OTM eTHTb, hto xpoMe aHTHrpaBHTau,HOHHOTO 3(|)(|)CKia, H3o6peTaTejib nojiynaeT cboOohiibih 

BblXOfl MOHIHOCTH. 

3i<cnep um enmgjibiibie uccnedoeaHun eenepamopa Cepjia . 

B 3xcnepHMeHTajibHOH ycTaHOBxe B.B Pomnna h C.M. ronmia (Hhcthtyt bbicoxhx 
T eMnepaTyp PAH, MocxBa) noxa3aHO, hto iicjimicmiaa MarHHTHaa CHCTCiYia, co3nai[iiaa Ha 
ocHOBe pcHKOBCMCJibiibix MarHHTOB, ciiocoona npeo6pa30BbiBaTb pa3JiHHHbie bhhbi oiicpi HH 
npn ooecncMCiiHH onpcncjicnnoro xpHTHnecxoro peaonvia paOoi bi. KoHCTpyxiyia ycTaHOBXH 
xoHBepTopa npcHCiaBJiac'i H3 ce6a MarHHTHyio cucrcMy, paSonee tcjio xoToporo HMeeT 
HnaMeTp 1 MeTp. L Iio6bi HaMarHHTHTb Taxon o6beM paSoncro Tejia, 6biJio npHHaTO pemcnnc 

H3TOTOBHTb CTaTOp H3 OTHCJIbllblX HaMaTHHHeHHblX CCTMeHTOB, BbinOJIHeHHbIX Ha OCHOBe 
pCHKOBCMCJIbllblX MarHHTOB C OCTaTOHHOH HlIHyKHHCH 

o, 85 Tji, xo3pn,HTHBHOH chjioh He ~ 600 xA/m h MarHHTHOH oiiepi Hcil W~ 150 

k'H'/k/'m’. CerMeHTbi HaMaraHHHBajiHCb oSbihhbim ciiocooom nyreM paapana 6arapcn 
xoHHeHcaTopoB nepe3 HHnyxTop. HaJiee cerMeHTbi eoSupajiHCb h exaenBajiHCb b 
ciicuHajibiiOM CTaneae, ooeeiiCHHBaioiHCM ncooxonuMbic nonycxn pjin no3Hu,HOHHpoBaHHa 
cerMeHTOB h OTBonamcM MarHHTHyio onepiHio. ,3,jia H3roTOBjiemia CTaTopa 6biJio 
Hcnojib30BaHO 110 xr penxoacMCJibiibix MarHHTOB, HJia h3iotobj[chmh pojihxob — 115 xr 
Toro ace Maicpnajia. CTaTop h pojihxh 6 buiH o6epHyTbi cnjioiHHbiM caoeM mchh tojhhhiioh 




0,8 MM, HMeBHieH lICIIOCpC/JCTBCmiblH 3JIC KipH HCCK HH KOHTaKT C MaTHHTEMH CTaTOpa H 
pojuiepoB. OGhihh bha ycTaHOBKH iipeacxaBJien Ha puc. 29. 
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Piic. 29 . CxeMa ofluopsziHoro MaiHHTO-rpaBMTauHOHHoro KOHBepropa 


YcTaHOBKa 3anycKajiacb b aettcTBHe nyreM pacicpyTKii poTopa c noMombio 
3JieKTpo/iBHraTeJiH. OOopoTbi njiaBHO napauiMBajmeb ao Tex nop, noKa aMnepMeTp, 
BKJifOHeHHbin b penb nnTaHHfl 3JieKTpo/iBHraTeJifl, He HannHaji noKa3biBaTb HyjieBoe 
3HaHeHne noTpeOjiaeMoro TOKa n HajiHHne oSpamoro TOKa. 3Ta cooTBeTCTBOBajio 
npnMepHO 550 o 6 /mhh, npn stom, MarHHTHbin aaTHHK nepeMemeHHa njiaT(]jopMbi 14 
HaHHHaji (|)HKCnpoBaib H3MeHeHne Beca njiaT<J)opMbi yace npn 200 o 6 /mhh. ,U,ajiee, c 
nOMOUIblO 3JieKTpOMarHHTHOH oSrOHHOH My(J)TbI 3JieKTpO/lBHraTeJlb nOJIHOCTblO 
OTKJHOHajicfl n k ocHOBHOMy Bajiy ycTponcTBa nepe3 3JieKTpoMarHHTHyio My^Ty 
noacoe/iHHflJicn oObiKiiOBenubiii 3JieKT poAHHaMHaecKHH reHepaTop. Ilpn AOCTHaceHHH 
KpnTHHecKoro peacHMa, KOTopbin HacTynaeT npn ckopocth Bpameniia okojio 550 
o 6 /'mhh, oOopoTbi poTopa 

pe3Ko, c OojibuiHM ycKopeHneM, B03pacTaioT c OAHOBpeMeHHbiM 3aMeAJieHneM 
TeKymero H3MeHeHHH Beca. 

Ilpn aocTHaceHHH KpHTHaecKoro peacHMa 3KcnepHMeHTajibHaa ycTaHOBKa 
CTaHOBHTCfl nOJIHOCTblO 3HepreTHHeCKH aBTOHOMHOH. HaOjlIO/iaiOTCH JlOKaJlbHOe 
H3MeHeHne Beca seen KOHCTpyKunn, CHHaceHHe TeMnepaTypbi B03Jiyxa n o6pa30BaHiie 
KOHUeHTpHHeCKHX "MaTHHTHblX CTeH" B paAHyce 15 M BOKpyr yCTaHOBKH. Ilpn 
MaKCHMajibHon otboahmoh moiahocth b 7 kBt H 3 MeHeHHe Beca AC Been njiaT(]jopMbi 
BecoM b 350 kt aocmraeT 35% ot Beca b HenoABHacHOM coctohhhh. Harpy3Ka OoJiee 7 
kBt npnBO/iHT k nocTeneHHOMy CHHaceHHio oOopoTOB n BbixoAy H3 peacHMa 
caMoreHepaunn c nocJieAyromen nojmon ocTaHOBKon BpameHHa poTopa. 

25. renepamop ceododnou jnepeuu EayMana - uieeupapcKan 

3JieKTpocTaTHHecKafl Mauiiiiia TecTaraK fibi.ia nocTpoeHa IlayjieM BayMaHHOM 
CKopee no baoxhobchhio, aeM no pa3yMy (paOoTaTb Haaaji c A^TCTBa n HnrAe He 
yHHJica). B xpHCTHaHCKO-peJinrH03HOH KOMMyHe MeTepHHxa b HlBeiinapim c 1980-x 
toaob paOoTaioT ycTponcTBa, reHepnpyiomHe ot 200 Bt. ao 30 kBt. a-hh ObiTOBbix HyacA 
noceJiKa. CyMMapHaa MomHOCTb Bcex chctcm cocTaBJiaeT yace OoJiee 750 KnjioBaTT. 
TaKHM o6pa30M, b 1980 roAy b Mnpe noflBHJica HaceJieHHbin nyHKT, KOTopbin pa3 n 
HaBcerAa peuinji Bee SHepreTHnecKne npoOjieMbi, H3maB 3a nopor KaK opraHnnecKoe 
TonjiHBo, TaK n see MH(|)bi 06 «3HepreTHHecKOM Kpn3Hce». CeKpeT reHepaTopa 
KOMMyHon He pacKpbiBaeTca. IIo mhchhh) hjichob KOMMyHbi MeTepHHxa, 
HeJiOBenecTBO eme He totobo k HcnoJib30BaHHio TaKoro HCTOHHHKa HeHcnepnaeMOH 
SHepTHH. OTKpOBeHHO TOBOpH, B KaKOH-TO CTeneHH MOaceT ObITb OHH H npaBbl, 
npHHHMaa bo BHHMaHHe b KaKyio cepbe3Hyio KpH3HCHyio CHTyapnio 3aBeJio 
HeJiOBeHecTBO bcio coBpeMeHHyio HayKy h c kbkhm ynopcTBOM o(|)iiniia.3biiaa 
aKaAeMHHecKaa HayKa OopeTca c JiioObiMH «reHepaTopaMH cboOoahoh 3HeprHH», 
JieTaiOUIHMH TapeJIKaMH, HOBbiMH BHAaMH pa3J!HHHbIX HCTOHHHKOB 3HepTHH H 
HOBbiMH BHAaMH pa3Hbix (JiH3HHecKHX noJieH h t.a. Cjihuikom BejiHKa miepiuia 
KOHcepBaTHBHO MbicJiauiHX yneHbix, nbiTaromHxca bo htoOw to hh CTajio 3aTopM03HTb 
Hpe3MepHO ObICTpblH, Ha HX B3TJIHA, npopeCC pa3BHTHH HayKH. 

TeHepaTop TecTaTHK 6biJi co3AaH b 1978 r. h CMacTepnji ero Ilayjib BayMaH Ha 
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neTBepTOM roay 3aKJiioHeHHH b iiiBeiinapcKoii TiopbMe. Poac^eHHbiH b 6eaHoii 
uiBCHuapcKoii ceMbe KpecTbHHHHa, Ilayjib BayMaH Hanaji 3apa6aTbiBaTb ce6e xjie6 
HacymHbitt b 12 JieT h cobccm He xo/ihji b uiKOJiy. Bor /jaji eMy Hesaypa/iHbiH 
HHTeJiJieKT, li. in HeHTO SoJibuiee, TaK hto MauiHHa, KOTopaa HasbiBaeTca 
TECTATHKOM, 6i>i.ia nocTpoeHa no cJiynaHHO 03apHBiueMy ero b/ioxhobchhio. Cboh) 
KOHCTpyKpHH) II.BayMaH CMacTepHJi H3 KOHcepBHbix 6anoK, KOTopbie BbinojiHajiH 
pojib KOH/ieHcaTopoB, oSpbiBKOB npoBO/joB h /jeTajieH, coSpaHHbix H3 xjiaMa b 
TK ipeMHoii MacTepcKOH. IIo MHeHHH) npo<|)eccopa CTeiJiaHa MapHHOBa, KOTopbift 
asaaf^M Sece/iOBaji c nayjieM EayMaHOM h Ha6 ji K) aa ji MauiHHy b aeftcTBHH, 
TecTaTHK HBJiaeTca nepBoii b MHpe MauiHHott . npoH3BO/wmeii CBoOo/iHyio 3HeprHK>. 

KoHCTpyKpHH MauiHHbi TecTaTHKa ocHOBaHa Ha ycoBepuieHCTBOBaHHOH cxeMe 
3JieKTpocTaTHHecKoro reHepaTopa BHMUiypcTa (Wimshurst). BBHay HCKJHOHHTeJibHOH 
3HaHHMOCTH iiii(|)opMaium o nepBOM b HCTopHH HeJioBeHecTBa reHepaTope 
/jeHCTBHTejibHO cbo6o/ihoh 3HeprHH, npHBe/jeM noJiHyro MOHTaacHyio KOMnoHOBKy ero 
6jiH3Koro aHajiora (pnc. 30). 


Full Clr^ull 



Phc. 30. 


26. "BaKWMHbiu mpuodHbiu ycunumenb " Onouda Ceuma, 

B 1990 ro/iy aMepmcaHeu, Ojioh# Cbht ^eMOHCTpapoBaji CBoe H3o6peTeHHe. 
Ha3BaHHoe "BaicyyMHbiM rpHoniibiM ycHJiHTejieM" noui'OTOBJicmibic cneipiajibHbiM o6pa30M 
SapucBbic MaraHTbi, Hcnojib30BajiHCb b "ipHi repnoM peacHMe". BHCiaOnjibiioc coctohiimc 
BemecTBa Mamma ooecncMHBajio B03MoacHOCTb nepexo^a ot ojhioio nanpaBJieiiHa nojia k 
apyiOMy iipn nonane Ha ynpaBJiHiouiyio oSMOiKy cjiaSoro CHraajia ot BHeniHero 
reHepaTopa. ilpimcM, ecjin Marcpiiaji noai o i aBJiHBajica nyTeM MHoroicpaTHoro ri e p e m a r 
hh 1 [ h b a h h h na HacTOTC 60 repu,, to ero ynpaBJiaiomiiH CHraaji hoji/KCii hmctb Ty ace 
HaciO'iy. IIpHHLi,Hn ynpaBJieiiHa molhiibim noTOKOM 3 a chct cjiaSoro CHraajia Hcnojibaycica b 
rpiiouax, no3TOMy yeipoHCiBO nojiym-uio Ha3BaHHe Vacuum Triode Amplifier VTA. Haci b 
BbixoflHOH MonjHOCTH ycTpoficTBa OjiOHfla 3aMKHyTa b neTJiK) oopainoii cb»3h fljia 
Boaoy/KuciiHa npou,ecca, b pe3yjibTaTe KOToporo b bbixo^hoh KaryuiKC noaBjiaeTca 
anaHHicjibnaa Moumocib. IlonbiTKH Ojiofma Hcnojib30BaTb KJiaccimccKMC (fiopMyjibi, 
CBB3biBaK)niHe hhcjio bhtkob KaTymex, CHJiy Toica h HanpaaceHHe, hjih apymc napaMeTpw, 
H i oObi npcu- 

CKa3aTb BblXO/JHyH) MOUIHOCTb, npHBO/IHJIH K OoJIbUIHM norpeUlHOCTaM. EblJIH 
3anHcaHbi SMnnpHHecKHe (JiopMyjibi, ocHOBaimbie Ha peajibHbix H3MepeHHax. 
HaOjiro/ieHHe 3a Bbixo/iHbiM HanpjiaceHHeM npn pe3KOM noBbiuieHHH Harpy3KH ot 100 
BaTT ao 1000 He noKa3ajin ero cymecTBeHHoro H3MeHeHHH, hto roBopHT 0 
Hpe3BbIHaHHO HH3KOM BHyTpeHHeM COnpOTHBJieHHH. 3 tO HaBO/JHT Ha MbICJIb, HTO 3Ta 

SHeprHH He H/jeT no Me/iHOMy npoBoay, hjih hto ee npoxoac^eHHe He co3aaeT na/jeHHH 




iianpavKemiH - oneHb nojie^Hoe cbohctbo ajih nepeAanH sHepran H3 oAHoro MecTa b 
apyroe. 

OTMeneH CHJibHbiii aHTHrpaBHTapHOHHbift 3<])<]jeKT, yMeHbmeHHe Beca cncTeMbi b 
paSoTaiomeM peacHMe ao 90% ot ee HopMajibHoro Beca. IIpoTOTHnbi reHepaTopa 
Ojioii/ia, nocTpoeHHbie hm b 1990 - 1995 reHepnpoBajiH MouiHOCTb ao 50 KsaTr. 

OjiottAy MHoro pa3 yipoacajin cMepTbio no Tejie(J)OHy n HecKOJibKo pa3 b jihuo. 
Xoporno oaeTbin A*eHTJibMeH b AoporocToameM KOCTioMe, iujiane, npn rajicTyKe n 
CTOAOJiJiapoBbix Ty(J)Jiflx noAouieJi k OjioftAy Ha TpoTyape b6jih3h ero AOMa n 
npeACTaBHJicn KaK Cecil Brown. Oh noKa3aji eMy <j)OTorpa<]}Hio OjioftAa, 
HaxoAflmerocfl b CBoeii KBapTnpe. Cecil CKa3aji OjionAy, hto oh npeACTaBJiaeT 
opraiiiriaiuiio, KOTopan He xoTeJia 6bi, htoSm ero ycTpoiicTBO noaBHJiocb b MHpe b 
H acTonuiee BpeMH. IIotom oh HaMeKHyji, hto c JiioAbMH, KOTopbie He hoahhhhiotch 
aceJiaHHHM Apyrnx JiioAeft, HHorAa nponcxoAHT HecnacTHbie cjiynan. IIoAoOHbie cjiynan 
CyUjeCTBeHHO OCJIOJKHHJIH /KH3Hb OjiottAy. 

26. JlamnuHoe janamenmofsa.i cnocod 3JieKmpojima. 

npn kotopom b HeKOTopbix cjiynaax 3JieKTpoJiHTHHecKan aneftKa 3aMep3aeT, 
OTAaBaa MouiHOCTb b Harpy3Ky! AHa-iorna c ApyrHMH CHCTeMaMH cboOoahoh 3HeprHH 
oneBHAHa. 3jieKTpoJiH3, KaK pa3JioaceHHe 3JieKTpoJiHTa b 3JieKTpHHecKOM nojie, 
HBJineTCH 3aMeHaTeJibHbiM npHMepoM eoBepiuenna paOoTbi noJieM. TpaAHpHOHHaa 
cxeMa HcnoJib3yeT 3aMKHyTyio penb TOKa nepe3 3JieKTpoJiHT h hctohhhk nojia, ho 
jiioftoft yneOHHK (|)H3hkh yTBepafAaeT, hto hohm b 3JieKTpoJiHTe nepeMemaioTca 3a cneT 
3JieKTpHHecKoro nojia, to ecTb paftoTa nepeMemeHHa h cuii jannaa c Heft TenjioBaa 
MOUIHOCTb npOH3BOAHTCH nOTeHUHaJIbHbIM noJieM. Tok Hepe3 HCTOHHHK nOJIH, 
KOTopbift HAeT nepe3 3aMKHyTyio penb h yHHHToacaeT nepBHHHyio pa3HOCTb 
noTeHunajioB, He aBJiaeTca HeoSxoAHMbiM ycJiOBHeM. 

IIpH npaBHJibHoft nocTaHOBKe 3KcnepHMeHTa, 3JieKTpoJiH3 MoaceT na Tb 
3HaHHTeJibHO SoJibuiyro TenjioByio MouiHOCTb, neM 3aTpaHHBaeMaa Ha Hero 
3JieKTpo3HeprHH. 

27. H3o6pemamejib m CllIA Cmjiuiu Mme\ pa3pa6oman 

3JieKTpHHecKyro aneftKy, KOTopaa no3BOJiaeT pa3AeJiaTb oSbiKHOBeHHyio 
BOAonpoBOAHyio BOAy Ha boaopoa h khcjiopoa c ropa3AO MeHbuieft 3aTpaToft 3HepraH, 

neM ipcSyeiCH npn oSbihhom 3JieKTpojiH3e. KneTica M3ftepa HMeeT miioto o6mero c 
3JieKTpOJIHTHHeCKOH HMCHKOH, 3a HCKJIIOHCIIHCM IOIO, HTO OHa paSoiaCT npH BbICOKOM 
noTeHu,Hajie h hh3kom TOKe Jiynnie, neM apyinc mctoabi. KoiicipyKUHa npocTa. SjieierpoAbi 
CAeJiaHbi H3 napajuiejibHbix njiacraH HepacaBeiomeft CTajiH, oSpasyioiiiHC jih6o rniocKyio, 
jih6o KonuempHHCCKyio KOiicipyKUHio. Bmxoa ra3a 3aBHCHT oSpaino nponopu,HOHajibHO 
paccToaHHio MC/Kay 3JieKTpoAaMH; npcAJiaiacMOC naTeHTOM paccioannc 1.5 mm Aacr 
xoponiHH pe3yjibTaT. 

3HaHHTejibHbie otjihhhh saKjnoMaio i CM b nHTaHHH hmcmkh (pnc. 31). 



Phc. 31. BjiOK-cxeMa hmchkh Mafiepa. 


http://www.e-puzzle.ru 
















JVbMep Hcnojib3yeT BHeniHioK) HHAyKTHBHOCTb, KOTopas o6pa3yeT KOJicSaicjibiibiH 
KOHTyp C eMKOCTbK) HMCHKH (HHCTaa BOfla, nO-BHflHMOMy, OOJia^aC'l AH3JICKTpHHCCKOH 
npoHHu,aeMOCTbK) okojio 5), hto6bi coa^aib napajuienbHyio pe30HaHCHyio cxeMy. OHa 
B036y>KflaeTca MomHbiM HMnyjibCHbiM reHepaTopoM, KOTopbift BMecTe c eMKOCTbio hmchkh h 
B binpaMHTejibHbiM ahoaom coc'iaBJiaci cxeMy naKanKH (puc. 32). 



BbicoKaa nacTOTa HMnyjibcoe npoH3BOAHT CTyneHHaTO noAHHMaiomHHCH 
noTeHpnaji Ha 3JieKTpoAax hhchkh ao Tex nop, nona He AOCTHraeTca Toaica, r/ie 
MOJieKyjia boam pacna/jaeTca h B03HHKaeT KpaTKOBpeMeHHbiH HMnyjibc TOKa. 

28. B m enn ozeiiepam ope Ilomanoea Hcnojib3yiOTCfl KaBHTapnoHHbie 
3(])(])eKTbi b BHxpeBbix boahhmx TpyOax PaHKe. IIo opeHKaM pa3Hbix aBTopoB Kn,U, 
reHepaTopa b HeKOTopbix cjiyaaax 6biJi OoJibiue e/iumipbi. 

TenjioreHepaTop noTanosa Bbi3Baji aKTHBiibiii HHTepec HCCJieaoBaTejieii Bcero 
MHpa noTOMy, hto npeAJioaceHHoe hm peuieHHe y/jHBHTejibHO npocToe. TeHepaTop 
Tenjia "IOCMAP", BbinycicaeMbiH (|)iipi\ioii "BH30P" (r. Khuihhcb), npe/jcTaBJiaeT 
co6oh npeo6pa30BaTejib 3HeprHH pnpKyjiHpyiomeH b hcm acHAKOCTH /jjih oSorpesa 
noMemeHHH. Hacoc C03AaeT aaBJieHHe 5 aTM, b apyrnx Bepcnax OoJiee 10 aTM. no 
aaHHbiM iicin.ii aiiuii, BbiaejiaeMaa TenjioBaa MoipHOCTb b Tpn pa3a npeBbiuiaeT 
noTpeOjiaeMyro 3JieKTpHHecKyio. Harpes acHAKOCTH nponcxoAHT 3a caeT H3BecTHoro 
aBJieHHa icaBin aiiim, KOTopoe B03HHKaeT 3a caeT cnepnajibHOH KOHCTpyicpHH. 

npHMepHO Ha Tex ace npHHpnnax noTanos nocTponji 3KcnepHMeHTajibHyio 
MO/jeJib aeTbipexuHJiHH/ipoBoro ABHraTejia MoipHOCTbio 30 ji.c. B pHJiHHApbi noA 
BbicoKHM /jaBJieHHeM, OoJiee 400 aTM0C(])ep, BnpbicKHBaeTca HarpeTaa Bo/ja. npn 
pe3KOM na/jeHHH /jaBJieHHa h pe3KOM oxjiaacAeHHH OHa pacna/jaeTca Ha cocTaBJimoipHe 
- BOAOpOA H KHCJlOpOA, BCJieACTBHe Hero B UHJIHHApaX npOHCXOAHT B3pbIB. Bo BpeMfl 
B3pbisa ra30Baa CMecb npeBpaipaeTca oOpaTHO b BOAy h cnoBa B03BpaipaeTca b 
3aMKHyTbiH uhkji. PacxoA BOAbi npn 3 tom MHHHMajieH, a Bbixjiona HeT BooOipe. 
ToJibKO AJifl 3anycKa ABHraTeJia TpeOyeTca HeOoJibuioe kojihhcctbo TonjiHBa, AaJibiue 
ABHraTeJib paOoTaeT TOJibKO Ha BOAe. 

29. HuKonaeM EjnejibMHoeuHeM 3aeebm npeAJioaceH cnocoO reHepapHH 
MOUIHOCTH 3a CHeT HeJIHHeHHbIX CBOHCTB MaTepHaJlOB, (JieppHTOB HJIH AHSJieKTpHKOB. 
npeAJioaceHbi eMKOCTHbie npeo6pa30BaTejiH, (JieppoKeccopbi c Kim>l. Emkocthoh 
K 3CCOP (KOHBepTOp SHepTHH CpeABl): HeJIHHCMHblM KOHAeHCaTOp (BapHKOHA) 3a UHKJ1 
“3apaAKa-Pa3paAKa” HMeeT Kn,U, 1,36 . PeajiH30BaH 3KcnepHMeHTajibHbiH o6pa3ep 
(onncaH b acypHajie“3jieKTpoTexHHKa, 12,1998 r.”). 

OeppoK3ccop Ha hhavkthbhocth c HeJiHHeiiHbiM MarHeTHKOM. 
3KcnepHMeHTajibHaa cxeMa AaeT ycnjieHHe moiphocth b 5-10 pa3. nocjie 3anycKa ksc- 
copa SHeprHfl reHepnpyeTca HeorpaHHaeHHO aojito. ^eftcTBHe hx onucaiio b acypHajie 
«3jieKTpoTexHHKa», 3, 2000 r. MoaceT ObiTb opraHH30BaH cepiiiiiibiii BbinycK 
hctohhhkob OecnjiaTHoro aBTOHOMHoro 3HeprocHa6aceHHH ot 1 ao 15 

kBt. CouHajibiibic iiocjicactbmh no»BjieHH» occioiijihbiioh (SeciuiaiHOH) 
3JieKTpo3HepraH He OAncrniamibi. 

31. AjieKcandp HepuemcKuu. Pe3yjibTaTbi 3KcnepHMeHTOB (1980- 




1990 it.) no co3aamno TaK Ha3biBaeMoro "caMOicncpapyiouiciooi paipaaa". Ilpn 
noaOope napaMeTpoB flyrn, tok i ioipc6j ici r msi yMCiibrnaciCH ao iiyjia n 3aTeM MCimer 
HanpaBJieHne, to ecTb cncTeMa iiamniacr reHepnpoBaTb MomHOCTb, a He iiorpcSjm b ee (pnc. 
33). 



Ecjih 3aMKHyTb oackapoabi paapaain-iKa, jiaMna aai opaci ca n tok BbipacTeT no 

0. 58 A. 3to - oSbiHHbin cjiynan aaa aioOoro TpaHC())opMaTopa: rrpsMoe 

iioaKJiiowciinc Harpy3Kn npnBO^HT k yBCJiHMCiiMio iioipcSjiciiHM 3HeprHH. Koraa ay 10BOii 
paipaa Meacay TacKrpoaaMH co3aaH, JiaMna aaiopacicn n hmcctch Bxoa 3Heprnn 
iipn6jin3HTCJibiio 2 W. 14 o Kasai hhi aMnepMeTpa - 0.28A, hto onianacT yMemmenue 
noinpeO-in cmozo moKa npupadomawmeu dyze bo btophhhoh cxeMe. 

32. ycmyoucmeo Bujviuhmii Xauda ( naTem CIIIA 4897592 ot 30 

aHBapa 1990 r.), npcaciaBJiacr co6oii "cncTeMy, reHepnpyiomyK) MomHOCTb H3 

3J[CKipHMCCKOI O lIOJHl". 

33. ynunojinpHuu zenepamop Epioca de IlajiMa (1991 z.) 

H3BecTHbin co BpeMeH cpapaaea 3c]x))CKi yminoJiapHOH HHayKu,HH iiosbojhict 
C03aaBaTb 3JiCKipoaBH>Kyinyio cnjiy npn BpameHnn MCiajuiHMCCKOi o poTopa b noiicpemiOM 
MamnTHOM none. B 1991 roay oh onySaHKOBaa pcayjibiai bi tcctob, h3 KOTopbix CJicayeT, 
hto npn yiiHiiojiapnoH HHayKu,HH TopMoaceHHe poTopa 3a chct oOpai Koii ajicKipoaBH/Kynicii 
CHHbl IipOHBJIHCTCH B MCHbHieH CTeneHH, HCM B TpaaHH,HOHHbIX TCHepaTOpaX. Il03T0My 
MomHOCTb Ha Bbixoae CHCTeMbi npcBOCxoaHT MomHOCTb, ncoSxoamviyio aaa Bpamcniia 
poTopa. 

OaHa H3 H3BecTHbix i[paKiHMCCKHx pa3pa6oTOK - ynHiiojiupnaa CHCTeMa Epioca ae 
IlajiMa. TlcHCiBHicjibiio, npn hbm>kci[mh 3JicKiponoB MCiajuia b MaraHTHOM none, 
iiepneiiaHKyjHipnoM ihiockocth Bpamcmni, co3aacicn cinia JIopeHTH,a, nanpaBJiemian 
paanajibiio. SjieKTpoaBHacymaa cnjia b ynmiojiap- 

hom reHepaTope CHHMaeTcn Meacay ueHTpoM h KpaeM poTopa. Movkho 
npeanOJIOiKHTb, HTO KOHCTpyKTHBHbie OCoSeHHOCTH, HanpHMep, pOTOp, COCTaBJieHHblH 
H3 MHOaceCTBa paaiiaJIbHblX TOKOnpOBOanmHX 3JieMeHTOB, n03B0JIflT yMeHbUIHTb 
TaHreHunajibHyio cocTaBJiaiomyio TOKa h CHJiy TopMoaceHHH noHTH ao Hyjia. 

30. B1994 zody eedyinan nnoHCKcw meKHipom exn u h cckiih midopamopuHMul 

onySjiHKOBajia aoKJiaa o xoae paOoT no co3aaHHio 40 KBt 3JieKTporeHepaTopa, 

ncnoJib3yiomero cynepnpoBoaflmiie KaTyuiKH b KanecTBe 3JieKTpoMamnTOB a-ua 
cxeMbi yHnnojiflpHon HHayKunn. 

HHTepec BnoHHH k ajibTepHaTHBHon 3HepreTHKe oObHCHHM noJioaceHneM 
Btiohhh Ha TonjiHBHO-cbipbeBOM pbiHKe. Cnpoc poacaaeT npea-uoaceHHe. JlerKO 
npeacTaBHTb ce6e nepcneKTHBbi JioKajibHoro BHeapeHnn chctcm CBoOoaHoii 3Heprnn, 
ecjin HeKOTopbie npon3BoanTeJin npoayKunn CMoryT ncKJiioHHTb H3 ^Occtohmocth 
H 3aeJinfl 3aTpaTbi Ha 3JieKTpo3Heprnio h tohjihbo. ,U,pyrHe CTpaHbi, onupancb Ha cboh 
O oraTbie npHpoaHbie cbipbeBbie pecypcbi, OKaacyTca b TpyaHOM noJioaceHHH hmchho 
noTOMy, hto hx npoMbiuiJieHHOCTb h TpaHcnopT opneHTHpoBaHM Ha nepepaOoTKy h 
noTpeOjieHHe TonjiHBa, hto ysejiHHHBaeT ceOecTOHMocTb npoayKUHH. 

31. Momop Puda, Koniopuu ucnojibsyem jnepzuio nocnionnubix 

MarHHTOB. IIo onncaHHio 1991 roaa, b ero KOHCTpyKpHio BxoaflT neTbipe awcKa 

(asa HenoaBH>KHbix h aBa BpamaiomHxeH Meacay HenoaBHacHbiMH ), Ha KOTopbix 
pa3MemeHbi no 8 nocTOHHHbix MarHHTOB. Chat BHaeotJiHJibM o aaHHOM H3o6peTeHHH. 
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32. Mjo 6pent am eji b Penuu JI.M. e 1966 oncpbui HBJieHHe, no3BOJiHBUiee eMy 

cosaaTb KaHecTBeHHO HOBbiii npeoSpasoBaTejib (kohbcktop) aHeprim. KoHBeKTop 
3HeprHH npeoSpasoBbiBaji nepeMeHHbiH tok b nocToaHHbiH tok BbicoKoro KaaecTBa c 
nOMOIUbH) BBO/ia aonOJIHHTeJIbHbIX HCTOHHHKOB <J)a30C,ZlBHHyTbIX 11 <111 p VI VK'C 111111 
(HanpHMep, Ha hctohhhkc opSHTajibHoro Moayjia «KBaHT» Hcnojib3yeTca ao 48 
/JOnOJlHHTeJlbHblX HCTOHHHKOB). O/IHaKO OH OTKa3aJlCH OT Tpa/IHUHOHHbIX pemeHHH, 
Kor/ja cJiynaiiHO oSHapyacHJi 3araaoHHbiH 3<|)<])eKT - aacTOTa nyjibcapHH 
BbinpaMJieHHoro TOKa y/iBaHBajiacb, xoth oh He bbo/ihji (Jia30C/iBHHyTbix hctohhhkob 
nHTaHHH h npeo6pa30BaTejibHbix 3JieMeHTOB. O/iH0BpeMeHH0 yMeHbuiHJica b 4 pa3a 
ypoBeHb nyjibcapHH TOKa. IIpHaeM, noJie3Haa 3Heprna OKa3ajiacb SoJibine 
noTpeSjiaeMOH, T.e. Kim >1. 

37. 3neKmpodemamejm JIumoeneHKO. 

OobimibiH uhjihii^p H3 KanponoHa, Ha BiiyipcmiCH noBepxHOCTH ero BflOJib och 
paBHOMepHO H no OT/JCJIbnOCTM yjIO>KCI[b[ 6p0H30Bbie npOBOJIOHKH, Ha nOJIOBHHy H3 hhx 
noflaeTca bbicokhh noTeHu,Haji nojio>KHTejibHoro 3iiaKa, a Ha npyryio nojiOBHHy 
OTpHH,aTejibHoro. B nojiocTb uHJiminpa BCTaBjiaeTca onaib-iaKH KanpojiOHOBaa SojiBamca 
6e3 KaKHx-jin6o ajicKipo^OB. BnpoaeM, movkiio BOcnojn>30BaTbca h ajiiOMHHHeBOH 
3Be3flOHKOH c jiyaaMH. Bot h Bee npeMynpocTH, n hk a kh x lhctok ^jib cmchw 3iiaKa 

noTeHH,Hajia (pnc. 34.). 



Phc. 34. 


HTaK, occmcroMiibix ManiHH npocTO 6biTb He MoaceT, h 3Ta HCTHHa y>Ke miioi mc 
flecaTKH jieT CHHiaciCH pa3 h HaBcer^a ziOKaaamiOH. Cothh TeopeTHKOB, tbicshh 
H3o6peTaTejieH cbmh ySc^hjihcb b ee npaBOTe h ySe^HJiH 3JieKTpnKOB Bcex iiocjic,ayiomnx 
noKOJieHHH... A 3#ecb poTop naSupacT oSopoibi h BpamaeTca c oojibinoM CKopocTbK), 
npnneM b jiK)6yK) CTopoHy. H npo(|)eccHonaj[bi, h jiioShtcjih ot nayKH BbicKa3ajiH HeMajio 
floraflOK o npHHHHax BpauieiiHa poTopoB, flaace HecMOTpa Ha to, hto yace 6bm coopan 
cojiH^HbiH 3KcnepHMeHTajibHbiH Maicpwaji. ^Ibjiciihc ncnocpe^ciBcmioro npeoopaaoBaiiHa 
3JieKTpHnecKOH 3HeprHH b MexaHHHecKyK) H3BecTHO, HanpHMep, HenpeptiBHoe KOJicoannc 
HiapnKa MC>K^y 3ap»»ceHHbiMH njiacTHHaMH (puc. 35.). 



Phc. 35. 

L I io6bi noHBTb npnpofly Bpamaiouinx 
CHJI, JlHTOBHeHKO H3o6peJI 

aBioKOJicSaicjibiiyio 

3JieKTpoMexaHHHecKyio CHCTeMy, 

COC I OHLHyiO H3 pOTOpa H 3JieKTpH- 



hcckom n,enn CTaTopa, nnraeMoro ot HCTOHiiHKa 11 Miair mm. IIpHMepHO Taicon 
npeo6pa30BaTejib H3o6pa>KeH Ha pnc. 36. 



ABTOKOJie6aTejibHbie npcoSpaaoBaicjin npnMeHaioTca BecbMa mnpoico - bto aHKepHbie 
nacoBbie MexaHH3Mbi, paaHOicxiiHHCCKHC jiaMnoBbie reHepaTopbi KOJicSaunn. B HdcoTopon 
CTeneHH hobbih aBMiarcjib mo>kho yuoaoSnib i lapaMcrp h mcc ko My reHepaTopy, 
nocTpoeHHOMy b 1932 ro^y JLH.MaHflejibniTa- mom h H.fl. IlanajieKCH. H TyT h TaM 
MCiiHioica eMKOCTH KOHTypa, npaBfla, no pa3HbiM npnnnHaM. 3ncpiMx 3a6npaeTca jih6o ot 
M exaHnnecKoro npnBOfla, jih6o ot BbicoKOBOJibTHoro HCTOHHHKa. OneBn^Ha aHanorna 
hoboto aBMiaicjia h c MexaHH3MaMH, HCiioJibayiomuMH BbmyayjeHHbie KOJic6aiina, TOJibKO 
BMeCTO HaBB3bIBaHHB 3aflaHHOH naCTOTbl 3JIC Kip H M CC K HM HCTOHHHKOM, OHa HOaSHpaC'ICH 
caMa co6on BMecTe c MexaHnnecKon nacTOTon Bpamemia poTopa. 

38. HomeyKCKuii CKyjibnmop Wuiicwd P. (1996 z.) modpeji 
Perpetuum Mobili - HenpepbiBHO Bpamaiomnnca no 3aMKnyTOMy KOJibny H3 
iianpaBjnnouiHx penbcoB MeTajuinnecKnil map anaMCipoM 6,8 cm., KOTopbin 
HOnaCpVKHBaCTCH B aBH/KCIIHH ipCMM yCTaHOBJieHHbIMH B6JIH3H lianpaBJIHIOmHX MarHHTaMH, 
MarHHTbl 3TH, B CBOK) OHCpCjm, npHBOflaTCa B XIBH/KCIIHC TpCMa KOJIcSjIlOLHHMHCa Ha 
flJIHHHbIX Cicp'/Kliax Mac CHBHbIMH OTBCCaMH, IipHMCM HaCTOTa KOJIcSailMH OTBCCOB H 
MamnTOB cc|)a3MpoBaiibi c ,ubm/KCiihcm inapa no 3aMKHyTOMy KOJibu,y (pnc. 37). 



Phc. 37. /lnHaMH i iecKafl cKyjibmypa C>HHcpyaa. 


3Ta CKyjibnTypa (cKyjibnTop mojkct Ha3BaTb ceoe npoH3BeaeHHe TOJibKO TaK!) 
ycTaHOBJieHa b HopBeaccKoii KapTHHHoii rajiepee. Ee C03aaTeJib He HMeeT hohhthh 0 
<j)H3HKe, ho Harjia/iHO noKa3aji BceMy MHpy ycTpottcTBO bchhoto ^BHraTeJin! Ctoht 
TOJ ibKO ySpaTb MarHHTbl - h map ocTaHaBJiHBaeTcn. Oh no^TBepaHJi, hto 3HeprHH 
aeiicTBHTeJibHO H3BJieKaeTCfl H3 BaKyyMa npn noMomn MarHHTOB! H caejiaji oto, k 
H ameMy oSmeMy CTbiay, He cnepnajiHCT b oSjiacTH coBpeMeHHOH (Jjyi^aMeHTajibHOH 
hjih «HOBeHmeH» (|)H3iikii, a npocTO CKyjibnTop! TaK h xoneTcn CKa3aTb rocnoaaM 
«aKaaeMHKaM» ot HayKH, He roace SopoTbca npoTHB CKyjibnTopoB, CTOJinpos, 
HCTOpHKOB, HaCOBbIX fleJI MaCTepOB, TJieKTpHKOB, HHJKeHepOB-npaKTHKOB, 
pa/iHOTexHHKOB - He Ty KaTeropnio Bi.iopa. ni Bbi ajm ce6a!!! 

Ulap cosepmaeT oSopoT 3a Tpn ceKyH/jbi, KaTaeTCH yace /isa roaa h He coaepacHT 
npn 3 TOM HHKaKHX HCTOHHHKOB 3 HepTHH! YcTpOHCTBO /IJIHTeJIbHOe BpeMH 
3 KcnoHHpoBajiocb Ha BbicTaBKe h noKa 3 biBajiocb no TejieBH/ieHHio. 

33. Toeapd Hmcohcoh (namenm Cll/ i HOMep 4151431) 
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onncaji cnoco6 reHepapHH moiphocth, KaK "H3BJieHemie moiphocth 3a caeT 
3HeprHH cniiHOB 3JieKTpoHOB (JieppoMarHeTHKa". ,U,aHHoe H3o6peTeHHe othochtch k 
MeTOAy Hcnojib30BaHH« ciiiiiiob HenapHbix 3JieKTpoHOB b (JieppoMarHeTHKe h ppyrnx 
MaTepnajiax, KOTopbie hbjihiotch HCTOHHHKaMH MarHHTHbix nojien, pjia npoH3BO/jcTBa 
MOIUHOCTH 6e3 nOTOKa 3JieKTpOHOB, KaK 3TO npOHCXO/IHT B oSbIHHbIX SJieKTpHHeCKHX 
npOBO/IHHKaX 

CHHXpOHH3apilfl H OpHeHTapHH MarHHTHbIX CHJ1 COCTaBHbIX 3JieMeHTOB pOTOpa H 
CTaTOpa, npOH3BO/IHTCfl T3KHM O0pa3OM, HToSbl 06pa30BaTb MOTOp TOJIbKO 3a CHeT 
reoMeTpiiHecKHX cooTHomeHHH aaHHbix 3JieMeHTOB. MarHHTHbie chjiw pBHraioT 
ayroo6pa3Hbm MarHHT BpoJib papa njiocKHX CTaTopHbix MarHHTOB, nocTOHHHO 
ycKopaa ero b ophom iianpaB.leiiim. ^jiHHa pyroo6pa3Horo MarHHTa cpeJiaHa HeMHoro 
SoJibuie, neM pjiHHa psyx njiocKHX CTaTopHbix MarHHTOB njiioc HHTepBaji Meacpy hhmh. 
CTaTopbi JieacaT Ha ocHOBaHHH H3 MaTepnajia c bmcokoh MarHHTHOH 
npoHHpaeMOCTbH), hto noMoraeT KOHpeHTpnpoBaTb MarHHTHbiii noTOK CTaTopHbix 
MarHHTOB B HyaCHOH oSjiaCTH. 

^jih ayroBoro MarHHTa 3,5 pioHMa pjihhoh JiynuiHH 3a3op Meacpy ero koiiiuimii h 
CTaTopHbiMH MarHHTaMH cocTaBJiaeT okojio 3/8 pioftMa ( 3a3op paseH 1/9 pjihhw 
pyroBoro MarHHTa ). Ecjih 3a3op, paccTOHHHe Meacpy CTaTopHbiMH MarHHTaMH hjih 
pa3Mep pyroBoro MarHHTa He cooTBeTCTByioT ppyr ppyry, to CHCTeMa He 6ypeT 
paSoTaTb.. ^eHCTByiomaa MopeJib ^acoHCOHa BbipaSaTbisaeT 5 KnjioBaTT SHeprHH. 

34. Jlnmu-Lenz (!bicoiwj(l)(bei<mu(mbiu deueamejib Matson 

YpHBHTejibHbiH reHepaTop BbipaSaTbisaeT THeprnio 6e3 otbcthoh peaiojuu Ha 
Harpy3Ky pBHraTeJia. OTpeJieHHe sjieKTpHaecKOH Harpy3KH ot Harpy3KH 

flBHraTena 6bIJIO Hpe3BbIHaHHO Ba>KHbIM HOCTH/KCIIMCM H HCCJICaOBajIOCb B TCHCIIHC 
HecKOJibKHx neT. 3Ta Bexa cacjiajia bo3mo>khbim Hcnojib30BaTb onciib MajieHbKHH nBHiarcjib 
fljia CHCTeMbi aBHiaicjia. MajieHbKHH HBiirarcjib, KOTopwii Hcnojib3yeT TOJibKO 5 Bair 
3HeprHH, MO>KeT Bpamaib reHepaTop, KOTopbiil upoinBOjim ao 100 BaTTOB 3HeprHH Ha 
Bbixoac. rcucpaiop npn MaKCHMajibHOH Har py3Ke noipcojiaci Bee re >Ke 5 BaTT 1 

41. BbicoKO)(f)(/)eKmu(!ua}i KOJuieKmopuan cxeMa Calloway 

3Ta cxeMa - npoeier, Hcnojib3yeMbiii PoSepTOM KajuioyeM. ocHOBaHa Ha 
CBepxeflHHHHHOM rcncparope /p/Kona BeflHHH h 3KcnepHMeHTax no reHepHpoBaHHio 
3HeprnH. 3Ta cxeMa no3BOJiaeT coopai b xtociaiomio anepi HH H3 Bpaipaiomeroca MarHHTa h 
ooecncMHib I BaTT 3iicprnn H36biTKa /ioi ioji 11 iticji bi io ^Jia Toro, hto6bi nepcBapajjiiTb 
OaTapeK) (pnc. 38). 



Phc. 38 

Hio6bi ziociHHb jiynmero 
pe3yjibTaTa Heo6xo#HMo 

3KCnepHMeHTHpOBaTb C HHCJIOM 
MarHHTOB h KaTymeK, a iaK>KC c hx 
pa3MemeHHeM. 

42. Momop AdaMca. 

PoTop c paanajibiio opHeHTHpoBaHHbiMH (oflHHaKOBbiMH nonrocaMH Hapy>Ky) 
nocTOBHHBiMH MarHHTaMH BpaipaeTca 6e3 3aMKHyToro ManinTOiipoBO.ua 
(pnc. 39). 
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Phc. 39. 


C tohkh 3peHHfl TpaAHpnoHHOH 3JieKTpoTexHHKH, MOTop-reHepaTop 6e3 
3aMKHyTOrO MarHHTOnpOBO/ia He HBJIHeTCH 3(|)(])eKTHBHbIM. Ho HMeHHO OTKpbITblH 
MarHHTonpoBoa no3BOJiaeT reHepnpoBaTb MoipHOCTb 6e3 TopMoaceHHH poTopa. 3Aecb 
HeT HBJieHHH 3JieKTpOMaTHHTHOH HHAyKUHH B nOJIHOM CMbICJie, eCTb TOJlbKO 
MarHHTHaa HHAyicpHa, to ecTb HaMarHHHHBaHHe h pa3MarHHHHBaHHe cepACHHHKa 
CTaTopa b nojie nocToaHHoro MarHHTa poTopa. Ha6jnoAaeTca noJiHaa ana-iorna c 
HBJieHHeM SJieKTpHHeCKOH HHAyKUHH, TO eCTb "3JieKTpH3apHeH BJlHHHHeM", KaK 
roBopnjiH panbrne. "HaMarHHHHBaHHe BJinaHHeM" OTJiHHaeTca ot 3JieKTpoMarHHTHOH 
HHAyKpHH TeM, hto co3AaBaeMoe b oSmotkc reHepaTopa BTopHHHoe MarHHTHoe nojie He 
T0pM03HT pOTOp H He B3aHMOAeHCTByeT C nepBHHHbIM nOJieM. 

m43. "AjibinepHamopbi” - dojibiuou Kjiacc ycmpoucme, 

KOTopbie HcnoJib3yiOT npepbiBaHHe hjih MOAyjiapHH) MarHHTHoro noTOKa, 
npoxoAflmero nepe3 KaTyuiKy reHepaTopa (HanpHMep, naTeHT ,Z(acoHa 3KJiHHa 
4567407,CUIA). B ajibTepHaTope HeT TopMoaceHHH poTopa h CHCTeMa MoaceT HMeTb 
3(J)(J)eKTHBHOCTb BblUlC eAHIIIIIlhl. 

npoBeAeHHbie SKcnepHMeHTbi c ajibTepHaTopoM noKa3biBaw)T, hto paOonee TeJio 
- (JieppHT, Ha kotopom HaMOTaHa KaTyuiKa reHepaTopa, oxjiaacAaeTca, ecjin b penb 
reHepaTopa BKJHoneHa Harpy3Ka npocTeHiuaa cxeMa 3KcnepHMeHTa: motop BpaipaeT 
aceJie3Hyio njiacTHHy, KOTopaa nepnoAHHecKH npoxoAHT nepe3 3a3op MeacAy 
nOCTOHHHblM MaTHHTOM H KaTyUlKOH, HaMOTaHHOH Ha (JieppHTOBOM cepACHHHKe. 

44. Cepuw npocmbix JKcnepuMenmoa, uejibw Komopbix 

HBJiaeTca "H3BJieHeHHe mohihocth H3 B03Ayxa", nposeji ,Z(aco3e<]) Cbchcoh. 
H3BecTHa co BpeMeH Tecjibi nacTOTa HaTypajibHbix nyjibcapHH 3JieKTpHHecKoro nojia 
njiaHeTbi 7,5 Tepp. Y CBeHCOHa ycTpottcTBO paOoTaeT c pe30HaHCH0H HacTOToii 375 
Knjiorepu h c 10 MeTpoBOH aHTeHHoil. 

45. reHpu Mopen. Ezo deMQHcmpauuoHHbie cucmeMbi 

npoH3BOAHJiH SHeprHH) 50 KnjioBaTT h 6oJiee. B 1900 - 1930 roAax TexHHHecKaa 
npecca nySjiHKOBajia MHoacecTBO MaTepnajioB o paOoTax TeHpH Mopea. H3BecTHO, hto 
b HoaOpe 1929 roAa b Hbio-HopKe ycTpottcTBa Mopea TecTHposaji A.C.Hkobjicb. 
YCTpOHCTBa COCTOaJlH H3 KOHAeHCaTOpOB, KaTymeK H CnepHaJlbHblX 3JieKTpOHHO- 
BaKyyMHbix JiaMn. B 1990 roAy acypHaji Magnets, 2(3) onyOjiHKOBaji CTaTbio, b KOTopott 
npeAnoJiarajiocb, hto ycTpottcTBa Mopea h KaTyuiKH Xa66apAa H3BJieKajiH MoipHOCTb 
3a cneT SHepniH aAep BeipecTBa npn eooTBeTCTByiomeM pe30HaHce. 

46. renepanun moiuhocpiu npu ndepnbix mpaiiCMyinamuix 

paccMOTpeHa b paSoTax Eopuca BacHJibeBHHa BoJiOTOBa, KOTopbin npeAJioacHJi h 
AOK a3aji HOByn) KOHpenpHio ynpaBJiaeMoii TpaHCMyTapHH BeipecTBa. 

no BoJiOTOBy, see aAepHbie peaKTopbi yace ceroAHa MoacHO nepesecTH Ha paSoTy 
c JierKHMH XHMHHecKHMH 3JieMeHTaMH. 3Heprna npeBpaineima oahoto BeipecTBa b 
A pyroe MoaceT 3HaHHTejibHo npeBbiuiaTb pacxoA moiphocth Ha cTHMyjiapHio npopecca, 
npHHeM ncxoAHbie BeipecTBa He paAHoaKTHBHbie. Bojiotob C03AaJi "xhmhio BToporo 
noKOJieHHa", b KOTopott bmccto boam pacTBopHTeJieM aBJiaeTca JiHTHeBaa BOAa, to 
ecTb KpeMHHH. ^HCcopHapHa KpeMHHa noA achctbhcm 3JieKTpHHecKHX nojien h 
peaKpHH c o6pa30BaHHeM "khcjiot" h "meJiOHeii" ho3bojihjih npeAnoJioacHTb 
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B03M05KH0CTb |)C‘itK'Ullll HCMTpajIM3ai(MM HanpHMep, MarHHH 11 piiHK, paCTBOpeHHbie B 

pacnjiase KpeMHiia, npn HajiiiHiiii 3JieKTpHHecKHX nojieii npespamaioTCfl b KpeMHHH h 
HHK eJib, c BbiaeJiemieM Tenjia, hto no/iTBepac^eHO 3KcnepiiMeHTajibHO. 

47. Kopnopanun ROM Raum-Quanten-Motoren. 

(Schmiedgasse 48, CH-8640 Rapperswil, Switzerland, fax 41-55-37210), 

npe/jJiaraeT k npo/iaace BbinycKaeMbie hmh ycTaHOBKii cbo6o/ihoh SHeprnn pa3JiiiHHon 
moiiihocth: RQM 20 KsaTT n RQM 200 KsaTT. IIpHHpHn paOoTbi ocHOBaH Ha 
H3o6peTeHHH Ojinsepa Kpeima (Oliver Crane) n ero Teopnn. 

48. ycmpoucmeo modpemeHO BimzeumoM JlajudepmcoHOM. 

B ero ycTpoiicTBe 3JieKTpoHbi noJiynaioT aonojiHHTejibHyio 3Heprnio, npoxo/ia 
nepe3 MHoro cjioes MeTajiJio-KepaMHaecKoro KOMno3HTa. Pa3pa6oTaHbi 6jiokh, 
reHepnpyiomHe 1600 BaTT moiuhocth, KOTopbie mohcho oObeanHHTb napajuieJibHO 
(CUIA). 

49. Kf.EpavH (CUIA) nocmpowi aemoModujib, e 6a k Komopozo 

3ajiHBaeTca oSbiHHaa Bo/ja. npnHpnn paOoTbi n KOHCTpyKuna MOTopa 

HeH3BeCTHbI. 

50. H3o6pemamejib AaeKcandp reopzueeua EaKaee. 

IIpe/iJioacHJi "npncTaBKy", KOTopaa no3BOJiaeT nepeaeJiaTb jiioSoh aBTOMoOnjib 
3 Jia paOoTbi Ha Bo/ie (IlepMb, 1995 r.). 

H3o6peTaTejib He CTpeMHTca BHeapnTb cboio cncTeMy Ha npoMbiuuieHHOM 
ypoBHe, a npocTO "MoaepHH3HpyeT" MauiHHbi cbohx maKOMbix. H sto He 
e/jHHCTBeHHbiii cjiyaaii. H3o6peTaTeJiH pa3Hbix CTpaH iujih 3thm nyTeM, ho He 
/joOHBajiHCb npH3HaHHH Ha pbiHKe. Bo3MoacHa jih cero/jHa TaKaa CHTyapna, npn 
KOTopoii aBTOMoOHJibHbiii KOHpepH KAMA3, HanpHMep, 3axoaeT nepeoSopyaosaTb 
secb cboh KOHBeiiep /jjia BbinycKa aBTOMoSHJieii, paOoTaiomHX 6e3 6eH3HHa? IIohhthh 
" aBTOMoOHJIb" H "6eH3HH" HaCTOJlbKO TeCHO CBH3aHbI, HTO CaMa aBTOMoOHJIbHaa 
npoMbiuuieHHOCTb CTajia paccMaTpHBaTbca, KaK aacTb pbiHKa noTpeOjieHHa 
He(])TenpoayKTOB. CaMOCTOHTejibHOCTb aBTOMoOnjibHoii OTpacJiH hbho c^epacHBaeTca, 
HecMOTpa Ha to, hto HOBaa KOHpenpHa Morjia 6bi peuiHTb MHorne SKOJiorHaecKHe 
npoOjieMbi. 

O/jHaKO, BHeapeHHe o/ihoh TexHOJiorHH npHBO/jHT k cyaceHHio pbiHKa jiJia 
apyroii. B stom ecTecTBeHHaa npHHHHa 3aaepacKH BHeapeHHa JiioObix KaaecTBeHHO 
HOBbix H/ieii. 3aMeTHM, hto MacurraS ycTaHOBKH, paOoTaiomeH Ha Bo/ie, He orpaHHaeH. 
Ilpn noHBJieHHH 3aKa3HHKOB, b SjiHacaiimeM OyaymeM B03MoacHbi npoeKTbi 
SKOJiorHaecKH HHCTbix T3IJ, HcnoJib3yiomHX Boaopo/iHoe TonjiHBO. IIpHaeM peab H/jeT 
O npOCTbIX TeXHHHeCKHX pemeHHaX, He CBH3aHHbIX C "cOMHHTeJIbHbIMH" (])H3HHeCKHMH 
TeopHHMH. 

51. PyccKuu modpemamejib Ajibdepm CepozodcKuu (Mocks a) 

h HeMep BepHapa IHe<])<|)ep 3anaTeHTOBajiH Hosyio cncTeMy /jjih npaMoro 
npeo6pa30BaHHa Tenjia oicpyacaiomeH cpe^bi b 3JieKTpHHecTBO, naTeHT TepMaHHH 
4244016. B 3aMKHyToii CHCTeMe Hcnojib3yeTca peTpo-KOH/ieHcapHa CMeen 6eH3HHa h 
B o/ibi npn TeMnepaType 154 rpa/iyca IJeJibcna. 

52. Temiozenepamopbi Mycmadtaeaa P. - npeo6pa30BaTejib 3JieKTpHaecKOH 
SHeprHH b TenjioByio mcto/iom eo3/iaiiHa mouihoto BHxpeBoro /iBH/Keniia acn/jKOCTH b 
CHCT eMe BHxpeBbix TpySoK. IIpHHUHnHajibHO HOBbiii He HMeiouiHii aHajioroB b MHpe 
BHxpeBoii npeo6pa30BaTejib 3JieKTpHHecKOH 3HeprHH b TenjioByio (naT. 2132517) 

COCTOHT H3 HeCKOJlbKHX BHXpeBbIX TpyOoK OCOSOH KOHCTpyKUHH. OpraHH30BaH0 

npoH3BO/jcTBO BHxpeBbix TenjioreHepaTopoB «MYCT» c 101,3, ot1,15 ao 1,26 
(BbinymeHO yace 6oJiee 100 hit.). OnbiTHbie oopambi ycToiiHHBO hmciot 101,3,1,7. 

53. Temiozenepamop B.n.KomejibHUKoea (z. Cbispaiib). 

B BHxpeBOM TenjioreHepaTope B.II.KoTejibHHKOBa BHxpeBoe /iBHaceHHe Bo/jbi 
opraHH3yeTca ocesbiM HacocoM c MajibiM yrjioM naKJiona k och, 6e3 Hcnojib30BaHHa 



Tpa/iHUHOHHoro nonepeHHoro BBOAa boam, KaK sto peajiH30BaH0 b TpyOne PaHKe. TeM 
He MeHee, K03<])(])HUHeHT npeoopaiOBamisi yaajiocb noAHflTb ao 180% h HanaTb 
npoMbiuuieHHoe npon3BOACTBO TenjioreHepaTopoB rnecTH ranoB c MomHOCTbio ot 2,7 
kBt. ao 80 kBt. Harpes jkhakocth nponcxoAHT 3a cneT unpKyjiflpnH boam no 
3HepreTHHecKOMy KOJibpy, b kotopom peajiH3yeTcn CMenianHbin <j)H3HHecKHH npopecc 
(pnc.40). 


1 TendoreMeparop 

2 ArperjT kscochwh 

3 IBkbi)) 3JieKTpn'»eCKnii 

4 Tepwoperynirrop 

5 Manoueip 

6 PaouKpKTtmHuS 6u c 
peryjumjpoM ypouu 
poaw 

7 BCHTKJTb 

8 Kpjw 'MaeBCroro' 



Phc. 40. CxeMa komtohobkh OTonuTeJibHow chctcmu. 

HHTepecHofi oco6eHHOCTbK) TennoreHepaTopa B.n.KoTejibHHKOBa SBJiseTca 
oSnapy/KcmibiH 3 (|x|)ckt KaKoro-TO jicwcSiioro CBOHCTBa cony ici ByioiJiHx pa6oic reHepaTopa 
H3JiyneHHH iiei-nBCCTiiOH npHpoflbi. Abtop npcxJiaiaer cbok) KOHu,enii,HK) oSmcinio- 
BpeMeHHOH KapTHHbl MHpa, B OCHOBe KOTOpoii JIC/KHT TpaBHTaU,HOHHOe B3aMMOaCHCTBMC 
rpaBHTOHaMH. B jho6oh xBM/KymcHca cpcxc, 3a chct B3aH\ioacHC'i Bna ee c rpaBHTau,HOHHbiM 
3(f)HpoM, yBCJiHMHBacrca rpaBHiauHonnaa Macca, mto oSycaoBJiMBacr iiohbjiciihc 
aonojuiHicjibiiOH 3HepraH b CHCTeMe. YiBcp/KaacrcH Taicace, mto b6jih3h pa6oTaK>mero 
TenaoreHepaTopa oSnapy/Kcno aaMCXJicnuc xoxa BpeMeHH (Ha 3-8 ceK. 3a 5 Mac.). 

54. "MoHomeyMimecKan \cmaH 06 Ka"r.H.EyuHoea. 

cDynxaMcm ajibiibic reopcTHHCCKHC HCCJiexoBanna b o6jiacrn npaMoro 
npeo6pa30BaHHa Tenna cpcxbi b nojie3Hyio pa6oTy b tchciihm paxa jieT bcxct T.H. BynnoB, 
CaHKT-IIeTep6ypr. OiiMcaiinc ero npoeicra "Moiioicp mhmcc Kaa ycTaHOBKa" oiiySjiHKOBano b 
/K ypnajic "PyccKaa Mbicjib", HOMep 2. 1992 roxa. B 1995 roxy Haywiibifi /Kypnaji PyccKoro 
(DH3HHecKoro OSmecTBa HOMep 1-6, nySumcyeT CTaTbK) EyiiHOBa "^BHraTejib BToporo poxa 
(cnapeHHbiil i aaox hmhhcckhh h,hkji)". Abtop nojiaraeT, mto am poiina mokct TepneTb 
pa3ptiB, to ecTb cianoBHibca nconpcacjicmiOH, ecjiH b CHCTeMe nxyi oSpaiHMbic 
xHMHnecKHe peaKu,HH. ripH 3 tom KpyroBOH HHTerpaji 3HTpOnHH He paBeH HyjHO H y>KC He 
3HTponHa, a TenjiOTa, couiacuo 3aicoHa Tecca, CTanoBi-nca (J)yHKH,HeH coctobhhb. B KanccTBC 
paSoMCi o Tejia npcxJiaiacTca, HanpnMep, HCTbipcx- oKHCb a30Ta. Pa6oi bi ByilnoBa - apioiH 
npHMep 3HTy3Ha3Ma, KOTOpblH B COHCTailHH C (J)HHaHCOBBIM HHTepeCOM 3aKa3MHKOB MOT 6bl 
xaTb Pocchh peajibHbie m o i ioicp m h h cc k h c icucparopbi mohjhocth y>Ke mhoto JieT Ha3ax. 

55. HeHaiuKoe E.H.- nencuonep, modpen Kpjieco. 

KOTopoe BpamaeTCH 6e3 noxBoxa 3HeprHH H3 BHe 3a cneT nepeMemeHHfl no 
oceBbiM iianpaB.mminiiM (nojibie cnnpbi) nocTonHHbix MamnTOB. Ilpn noMemeHnn 
pn/IOM C KOJieCOM C asyx CTOpOH nOCTOJIHHblX MOUIHblX MarHHTO^ C pa3HbIMH 
nojnocaMH, KOJieco npnxoxHT bo BpameHne 3a cneT CMemeHHH MamnTOB c oxhoh 
CT opoHbi k peHTpy KOJieca, a c xpyron cTopoHbi k o6oxy. 

56. Ko3jio6 H.H. - U 36 ecntHbiu HpKymcKUU ucmopuK, Kpaeeed 

n (])ii3HK, npeAJioacHJi Bpainaioinnnen xncK-reHepaTop c oOpaTHon CBH3bio, 
HMeromnn KaTyuiny c noJieM. Heo6xoxiiMa HanajibHafl 3Heprnfl Ha pacnpyTKy, nocjie 
Hero AeMOHCTpnpyeTCH 3aropaHne 3JieKTpoJiaMnoHKH. 

57. Bemibiii dauzameiib npudyMami mypnajiucmbi (1981 z.). 

Ha onepeAHOM eaceroAHOM KOHrpecce BpnTaHCKoro oOmecTBa coachctbhh 
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pa3BHTHio HayKH ot pepaKpnn HayHHO-nonyjiapHoro acypHajia «Hbio caii- chthct» 6biJi 
3KcnoimpoBaH «BeHHbiH pBHraTejib». OcHOBy pBHraTeJia cocTaBJiajio BejiocHnepHoe 
KOJieco 6e3 noKpbiuiKH 11 KaMepbi (pnc. 41). KoJieco ctohjio Ha nopcTaBKe h 
H enpepbiBHO Bpamajiocb co CKopocTbH) 14 oOopoTOB b MHHyTy npn bhphmom 
OTcyTCTBHH KaKoro-JinOo 3HepreTHHecKoro HCTOHHHKa. 3aKpbiToe b 
repMeTH3HpoBaHHbiii aimiK Bpaipaioipeeca KoJieco 6biJio BbicTaBJieHO b Kyjiyapax 
KOHrpecca. BceM aceJiaioipHM npepjioaauiH OTrapaTb, noaeM}' Bpaipaeixa KoJieco. 3a 
npaBHJibHbiil OTBeT, npeMHH: eaceropHbiil a6oHeMeHT Ha acypHaji (a oh He pernes!) 
njiroc (JjHpMeHHaa pyOauiKa c 3m6jicmoh H3paHHa. 



Phc. 41 

BeaHbiH aBHraTejib peiicTBOBaji b TeaeHHH Mecapa - opHy HepeJiio b Hopice, noKa 
pjiHJica KOHrpecc, h Tpn HepeJiH b HbWKacJiCKOM yHHBepcHTeTe 3a 3to BpeMa 
pepaicpna nojiyanjia 119 otbctob Ha nocTaBJieHHbiH Bonpoc. K CTbipy yaeHbix h 
«ppy3eft HayKH», He HauiJiocb hh opHoro npaBHJibHoro OTBeTa. 

OirapaTb, noaeMy BpaipaeTca KoJieco, He cyMeJi paace hckhh npepnpHHMHHBbiii 
cySbeKT, noxHTHBUiHH 3KcnoHaT, HToSbi noKonaTbca b hcm b chokohhoh oOcTaHOBKe. 
Bop, k caacTbH), OKa3ajica hcthhhmm paceHTJibMeHOM, noTOMy hto b nocJiepcTBHH oh 
B03BpaTHJi nepneTyyM MoOnjie. yOepHBumcb b 6e3ycneuiHOCTH cbohx nonbiTOK 
npoHHKHyTb b ero TaiiHy. 

58. «BeuHbie deuzamenu » Bucujiuh Heanoeuna Bep/omuna. 

JlnpeKTop IJeHTpa TexHHaecKoro TBopaecTBa yaaipnxca (MocKBa) Ha 
MeacpyHapopHOH BbicTaBKe «ApxHMep» b 2002 r. BbicTaBHJi 4 3KcnoHaTa cbohx 
«BeaHbix pBHraTejieii» ((Jjoto 15,16.17,18), KOTopbie (JjyHKpnoHHpoBajiH yace b TeaeHHH 
HecKOJibKHX Mecapes npn OTcyTCTBHH KaKHX-JinOo bhphmwx hctohhhkob SHepniH. 



<t>OTO 15. 


Ooto 16. 


Ooto 17. 





Ooto 18. Ooto 19. 

IIo MHemiio B.H.BepioTHHa ((Jjoto 19), HeoSxoAHMyio SHeprnio ajih paOoTbi 
ycTpoiicTBa MoacHO nepnaTb H3 OKpyacaiomeH cpeABi pa3HbiMii cnocoOaMH h b 
pa3J!HHHOM BHAe, He TOJIbKO KaK B TpaAHIJHOHHOM TenJIOBOM HaCOCe. 3TOrO MOaCHO 
HcnoJib30BaTb KaK nepenaAbi TeMnepaTypbi, TaK h cseTOBoe H3JiyHeHHe, 
3JieKTpoMarHHTHoe H3JiyneHHe iunpoKoro A*iana30Ha aacTOT, b tom ancjie h 
pa3JiHHHbie 3ByKOBbie h yjibTp3ByKOBbie hctohhhkh OKpyacaiomeH Hac cpeABi. 
CoBpeMeHHaa HayKa h TexHHKa yace no3BOJiaioT npeo6pa30BaTb 3Ty 3Heprmo b 
MHHHaTIOpHOM yCTpOHCTBe B oSblHHyiO 3JieKTpHHeCKyiO SHeprHH). 

noABeuieHHbm Ha tohkom noABece KOHyc ((Jjoto 15) mcajichho BpamaeTca b OAHy 
CTopoHy, a HHacHHH ero aacTb b Apyryio. HenpepbiBHO BpamaiomHHCH bojihok co 
cnnpajibHbiMH jihhhhmh ((Jjoto 16) AeMOHCTpnpyeT BeaHoe ABHaceHHe. KaaaiomaH 
MOAeJib AeJib(]jHHa Ha noABece ((Jjoto 17) oaeHb noxoaca Ha TaKyio ace MOAeJib, KOTopyio 
MoacHO HaiiTH b cyBeHHpHOM Mara3HHe, ho TOJibKO y 3 toto 3KcnoHaTa, noaeMy-TO, 
OTcyTCTByeT oSbiaHaa noABOAKa TOKa ot ceTH. TaKoii ace npHHimn achcteha h y 
SKcnoHaTa BeaHO Kaaaiomero musthho H3 uiapHKa ((Jjoto 18). 

54. «Be i inbie deuzamejni» donee pannux u so Ope in am en eu. 

,U,eHCTBHTejibHo paSoTanjume «BeaHbie ABHraTejiH», KOTopbie no bccm cbohm 
BHeUlHHM npH3HaKaM COOTBeTCTByKJT yCTpOHCTBy, KOTOpOe MOaCHO 6bIJIO 6bl Ha3BaTb 
nepneTyyM MoSnjie, SbiJiH H3BecTHbi a^bho. CeKpeTbi paSoTbi mhothx H3 hhx 
noTepflHbi li. hi ocTajiHCb HeH3BecTHbiMH. PeajibHaa paOoTa HeKOTopbix H3 hhx, KaK 
HanpHMep, BeaHbix CBeTHJibHHKOB, KOTopbie oSHapyacHBajiH npn pacKonKax b 
HeKOTopbix rpoSHHpax, noKpbiTbi opeoJiOM mhcthhcckoh TaiiHbi. Ho noAoOHbie 
CTpaHHbie TBopeHHH pyK TaHHCTBeHHbix co3AaTejieH (B03MoacHo h He HejioBenecKHx, 
AonycTHMbi h TaKHe Bepcnn!) AeiicTBHTeJibHO HaxoAHJincb h TattHa hx ao HacToamero 
BpeMeHH ocTaeTca He pacKpbiTOH. H 3 Tex onncaHHH, KOTopbie coxpaHHJincb, cenpeTbi 
paSoTbi HeKOTopbix H3 ycTpottcTB H3BecTHbi. B SojibuiHHCTBe cjiynaeB B HHX 
HcnoJib30BajiH pa3Horo poAa HeoAHopoAHOCTH b OKpyacaiomeH cpeAe - AaBJienna, 
TeMnepaTypbi, xhmhhcckhx cocTasoB, BpeMeHHbie HeoAHopoAHOCTH b ABiraceHiui 
B03Ayxa, BOAbi h t.a. h T.n. TaKHX HeoAHopoAHOCTeii b OKpyacaiomeH Hac npnpoAe 
MHoacecTBO h yMeHHe H3o6peTaTeJia KaK pa3 h 3aKJHoaaeTca TOJibKO b tom, htoOm 
yBHAeTb hx h npHAyMaTb cnoco6 hx npaKTHaecKoro HcnoJib30BaHHa. 

rojuiaHACKHH HHaceHep-(J)H3HK ,3,pe66ejib (1572-1633 rr.) AeMOHCTpnpoBaji 
«BeaHbie aacbi», KOTopbie 3aBOAHJincb ot OapoMeTpa hjih TepMOMeTpa c noABHacHbiMH 
MexaHHaecKHMH 3JieMeHTaMH. nepnoAHHecKHe ecTecTBeHHbie h «BeaHbie» H3MeHeHHa 
TeMnepaTypbi hjih AaBJieHHa npHBOAHJiH b achctehc 3aBOAHOH MexaHH3M aacoB. 
npHMepHO aHajiorHHHbiH SapoMeTpHaecKHH ABnraTeJib npeAJioacHJi aHrjmaaHHH Kokc 
(1770 r.). 

OaeHb npocTott h ocTpoyMHbiH ABnraTeJib npHAyMaji iiiBeiinapcKiiii aacoBiimK 
n.flpo3 1750 r.). Oh h3totobhji AByxcJioiiHyio npyacHHy H3 JiaTyHH h H3 CTajiH, KOTopaa 
noA ACHCTBHeM nocToaHHO MeHaiomeHca TeMnepaTypbi npHBOAHJia b achctehc 
3aBOAHyio npyacHHy MexaHH3Ma. 

B AaJibHeiimeM 6buio cAejiaHo aobojibho mhoto noAoOHbix TepMHaecKHx hjih 
S apHaecKHx «ABHraTejieii», KOTopbie SbiJiH BbinojiHeHbi KOHCTpyKTHBHo kohchho 
6oJiee coBepiueHHO. BoJibiuoe 3HaaeHHe hmciot hoaoOhoto poAa «ABnraTeJiH» h b 
H acToamee BpeMa b pa3JiHHHbix CHCTeMax ynpaBJieHHa h koh- rpojia. HyacHO 
oTMeTHTb, hto TaKHe h noAoOHbie hm «BeaHbie ABHraTejiH», KOTopbie He TpeOyioT ajib 
CB oeii paOoTbi sHepnin ot BHeuiHHx hctohhhkob, BecbMa BbiroAHbi skohomhhcckh 
BCJ ieACTBne CBoeii npocTOTbi h npaKTHaecKH HeorpaHHaeHHoro pecypca. 

OaeHb HHTepecHO h HarjiaAHO b ACMOHCTpapHH ycTpottcTBO «bchho» nbiomeH 
bo Ay «yTKH Xorra6biaa» ((Jjoto 20 h pnc. 42 ) 
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<1>oto 20. 




IIpHHHHa ABiiaceHHa yTKH CTaHOBHTca acnoii, ecJiH no3HaKOMHTbCfl c ee 
ycTpoiicTBOM «roJioBa» yTKH npe/jcTaBJiaeT co6oii cocyA, coeAHHeHHbiii npaMoii 
TpySKoii c «TyjioBHmeM», KOTopoe npeACTaBJiaeT coSoii Apyroii Sojibuioh cocyA h b 
KOTopbiii 3Ta TpySna bxoaht TaK. hto AOCTaeT noaTH ao ero Ana. 

BHyTpeHHaa noJiocTb yTKH 3enojiHeHa JierKOKHnameii acHAKOCTbio - nm- 
THJIOBblM 3<])HpOM TaK, HToSbl npH T0pH30HTaJIbH0M nOJIOaceHHH yTKH ee ypOBeHb 6bIJl 
npHMepHO nocepeAHHe TpyOKH. Hto6bi nycTHTb yTKy b xoa, HyacHO OKyHyTb ee kjhob b 
BOA y. TorAa BaTa, 3aKpenjieHHaa Ha tojiobkc yTKH, yBJiaacHaeTca h BCJieACTBHe 
HcnapeHHH boabi rojioBKa HecKOJibKO oxjiaacAaeTca. 3 to npHBOAHT k HeKOTopoMy 
liOHii/KCHHio AaBJieHHa napa BHyTpn yTKH h iiohii/Kchhio TeMnepaTypbi 3(|)iipa. B 
ropH30HTajibHOM noJioaceHHH yTKH napoBbie npocTpaHCTBa tojiobkh h TyjioBHma 
cooSmaioTCH aepe3 TpyOny h AaBJieHHe b hhx CTaHOBHTca OAHHaKOBbiM. IIocKOJibKy 
KOJIHHeCTBO aCHAKOCTH B TyjlOBHUie yTKH HecKOJibKO SoJlbUie aeM B TOJlOBKe, OHO 
nepeBeuiHBaeT h rojioBKa noAHHMaeTca. 5 Khakoctb nepeKpbiBaeT cooSmeHiie MeacAy 
napoBbiMH npocTpaHCTBaMH tojiobkh h TyjioBHma. 3a caeT TeMnepaTypbi 
OKpyacaiomeH cpeABi acHAKOCTb b TyjioBiime noAorpeBaeTca h aacTHHHO HcnapaeTca. 
O6pa30BaBuiHHca nap BbiTajiKHBaeT SoJibiuyio aacTb acHAKOCTii aepe3 TpyOny b 
rojioBKy, KOTopaa nepeBeuiHBaeT h yTKa CHOBa onycnaeT kjhob b BOAy. Ilpouecc 
noBTopaeTca h MoaceT npoAOJiacaTbca to Tex nop. nona b CTaKaHHHKe 6yAeT BOAa. 
IIoAoQHoe yAHBHTeJibHoe ycTpoiicTBO MoacHO HaiiTH HHOTAa b npoAaace. HHorAa 
nojie3HO HMeTb y ce6a Ha BHAy HarjiaAHbiii chmbojihhcckhh npHMep SecKOHeaHOCTii 
npopecca ABHaceHHa. 

60. BeHHbie deuzamenu Cemex CuHejibHUKoea (MocKea). 

Cboh nepBbin BeHHbiii ABHraTejib Bpamaiomee KOJieco co cnnpajieBHAHbiMH 
HHTHMH H3 (JlHTHJIH - C.CHHeJIbHHKOB nOCTpHJI eilie B UIKOJie T. ,U,OHCKOM TyjIbCKOH 
oSjiacTH, KOTAa 6biJi yaeHHKOM 7-8 KJiacca. IIpocMaTpHBaa QoJibinyio eoBeTCKyio 
THpHKJioneAHH), cJiynaHHO HaTKHyjica Ha CTaTbio o bchhom ABHraTejie BecbMa nocToii 
KOHCTpyKpHH - cnnpajieBHAHbie hhth Ha ahckc (cm. pnc.43) 



Phc. 43. CaMOBpamaioiuceoi KOJieco 

PeuiHJi CAeJiaTb BeaHbiii ABHraTejib caM cbohmh pyKaMH, xoth b uiKOJie oh 6biJi 
njioxHM He ycneBaiomHM yaeHHKOM. H, KaK tto He CTpaHHO, CAeJiaHHoe hm KOJieco 
AeiiCTBHTejibHO 3aBpaina.30ci>, KOTAa liiiacHiiii Kpaii ero Kacajica boabi. BpameHiie 
npoAOJiacajiocb AOCTaTOHHO AOJiro, nona He ncnapajiacb boa a b cocyAe h Hnamnii Kpaii 
nepecTasaji KacaTbca boabi. Ctohjio tojibko noAJiHTb boabi b cocyA, KaK HHacHHe 
komibi cnnpajieBHAHbix HHTeii HaMOKajiH BHOBb h no hhm BOAa ( 3 a caeT 3(])(])eKTa 
Kannjuiapa) noAHHMajiacb b CTopoHy H3rii6a HHTeii h laimaa nojioBHHa AHCKa 
CTaHOBHJiacb HeMHoro Taacejiee, hto h 3acTaBJiajio ahck MeAJieHHO h HenpepbiBHO 
BpamaTbca b OAHy CTopoHy. Te ace kohuw HHTeii, KOTopbie OTpbiBajincb ot 
noBepxHOCTH boabi, npepBisajiH npopecc BcacbisaHHa boabi h HaxoAflmaaca b hhx 


Boaa HaHHHajia hhtchchbho HcnapaTbca, yMeHbiuaa sec apyrott noJioBinibi AHCKa. 
XHTpOCTb 3aKJHOHaeTCH B TOM, HTO Ha OAHOH, HanpHMep, JieBOH nOJIOBHHe /IHCKa H/jeT 
HenpepbiBHbitt npopecc BcacbisaHHa boam hhthmh h yTaaceJieHHa hx, MeacAy TeM KaK 
Ha npaBOH nOJIOBHHe stoto ace AMeica H/jeT iienpepbiBiibiii npopecc HcnapeHHn boam h 
oSjierHeHHe aaHHOH noJiOBHHbi AHCKa. 

HHTepecHO OTMeTHTb, hto Koraa eme b uiKOJibHbie toabi Ceprefi CnHeJibHHKOB 
aeMOHCTpnpoBaji cboh bchhmh aBHraTeJib, to KpoMe oOipero HHTepeca OKpyacaiomHX, 
ero ycTpottcTBo He cTajio KaKott-To HeoSbiHHoii ceHcapHeii. Ho Koraa Cepreii 6biJi yace 
CTyaeHTOM Mockobckoto 3HepreTHHecKoro HHCTHTyTa (M3H), H3 HHCTHTyTa Ha hmh 
KOJiJieKTHBa yHHTeJieii, TAe yHHJica hx «He ycneBaiomHH» yneHHK, npHuuia 3ano3AaJiaa 
SjiaroAapHOCTb 3 a xopouiee BocnHTaHHe yneHHKa. Cboh) yBJieHeHHOCTb BeHHbiMH 
ABHraTeJiflMH b mojioaocth, Cepreii peuiHJi, Ha cboh) 6eAy, BcnoMHHTb OyAynii yace 
CTyAeHTOM HHCTHTyTa. H 6biJi noAXOAfliAHH noBOA, npenoAaBaTeJiH HHCTHTyTa 
HeAOCTaTOHHO nOHflTHO oSbHCHHJIH, KaK B TepKOHe 3HepTHH MaTHHTHOTO nOJlH 
npeo6pa3yeTca b MexaHHnecKyio SHeprnio. Hcnojib3yH BpeMeHHbie H3MeHeHHn cbohctb 
MarHeTHKOB, 

C. CnHeJibHHKOB H3o6peji cboh HOBbiii BeHHbiii ABHraTejib, ho nocjie oKOHna- 

HHH HHCTHTyTa 3TOT C 1 I 0 C 06 hMH, no MHeHHIO aAMHHHCTpapHH HHCTHTyTa. CTy- 
ACHT. a no3ace yace coTpyAHHK. OKa MJiea npocTO 6e3pa6oTHbiM. Hh HHCTHTyTa C 
CnHeJibHHKOB He yBOJibHajica, bcc AOKyMeHTbi ero HaxoAflTca b HHCTHTyTe, npocTO 
nepecTajm eMy njiaTHTb -3apnjiaTy h oh BbmyacAeH 6biJi 3aHHTbca KOMMeppneii. 
H3o6peTaTeJib bchhmx ABHraTeJieii OKa3ajica He HyacHbiM aji» aKaAeMHHecKoro 
HHCTHTyTa. 

55. Pe3QHaHCHbie cucmeMbi A.. I. MejibnunenKo. B npucymcmeuu 

anoHCKHx (JmpMaHeii MejibHHneHKo pacnpyraji ot AByn SaTapeeK ot 
KapMaHHoro (])OHapH umrarcjib CTHpajibHoii MauiHHbi. JlnoHpbi 6 mjih nopaaceHbi - "Y 
hhx ot yAHBJieHHH rjiana CTajiH KaK y eBponenpeB". Xopouio hhbccthoc b 
paAHOTexHHKe HBJieHHe sjieKTpoMarHHTHoro pe30HaHca. JI.MeJibHHHeHKO nonbiTajica 
HCn0Jlb30BaTb B 3JieKTpOTeXHHKe, TAe TpaAHUHOHHO pe30HaHC npaKTHHeCKH He 
HcnoJib30Bajicfl. HeoacHAaHHO 6mjih oOHapyaceHbi norpacaKJiuHC pe3yjibTaTbi, 
KOTopbie 6 bum noxoacH Ha to. hto eipe cto JieT Ha3aA HnKOJia TecJia AeMOHCTpnpoBaji 
b cbohx 3KcnepHMeHTax A.MejibHHHeHKo 6buiH npeAJioaceHbi cjieAyiomHe ycTpoiicTBa: 

Pe 30Ha He h bi h hc Tbi pex n jiioc hhi> KaK re He paTop 3 He prHH (3aiiBica 
96120580/04) . 

Pe30HaHCHbiii HeTbipexnojnocHHK KaK reHepaTop 3JicKTpo3HcpiMH coctoht hh 
nocJieAOBaTeJibHoro KOHTypa, KaTyuiKH h KOHAeHcaTopa, HMecr BbicoK\io AoSpoTHOCTb 
h HacTpoeH b pe30HaHC HanpaaceHHH, npn 3 tom noJie3Haa Har- py 3Ka BKJiioHeHa 
napajuieJibHO cmkocth hjih HHAyKTHBHOCTH k naacHMaM KaTyuiKH hjih KOHAeHcaTopa 

Cnocop JieTpaHeH HH B HOCH MOrO 3KB HBaJieHTHOTO aKTHBHOTO COnpOTHBJi eHHH B 

tt iicJiiiopM JiT ona\ ( 3aa mca 97108400/09). 

Cnoco6 ycTpaHeHHH bhochmoto 3KBHBajieHiuoro aKTHBHoro conpoTHBJieHHfl b 
T paHciJiopMaTopax 3aKJHOHaeTca b tom. hto ynpaBJiaeMoe conpoTHBJieHHe bo 
BT opHHHoii XTCKTpHHCCKoii penn ycTpaHneT Te cocTaBJiaioipHe btophhhoto TOKa h 
M,U,C-. KOTopbie npenaTCTByioT pa3MarHHHHBaHHio cepACHHHKa TpaHci^opMaTopa npn 
yObiBaHHH nepBHHHOio TOKa M,3,Ci h MarHHTHoro noTOKa b cepACHHHKe 
TpaHciJiopMaTopa, npn stom KorAa M,3,Ci AOCTHraeT Hyjia. tok bo btophhhoh oOmotkc 
h MflC; iaKacc paseH Hyjiio. 

TpaHctbopMaTop ajih reH epapnn 3H epnm (naaBKH; 97116320/09). 

TpaHciJiopMaTop aji« reHepapHH 3HeprHH, y KOToporo BTopHHHaa oSMOTKa 
3KpaHHpoBaHa ot (JieppoMarHHTHoro cepACHHHKa h nepBHHHoii oSmotkh npoBOAaipHM 
MaTepnajioM npenaTCTByioipHM h ocjmOjihioiphm AeiicTBHe nepeMeHHoro HOJia TOKa 
BTopHHHoii oSmotkh Ha (JjeppoMarHHTHbiH cepACHHHK TpaHcijjopMaTopa h nepBHHHyio 
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o6motk\ KaK npn Hajinann (JieppoMarHeTHKa TaK h b B03pyuiHbix TpaHciJiopMaTopax 
6e3 ceppeaHHKa. 



r eHepaTor 


3Heprim 


(3a»BKa 98112978/09). 


r eHepaTop 



3JieKTpo3HeprHH, y KOToporo 
BTOpHHHafl O0MOTKa 

npe/jcTaBJiaeT Top hjih pjihhhmh 
cojieHonp 6e3 (JieppoMarHHTHoro 


Phc. 44. CxeMbi nepe/iaHH 3Hepr hh no o^HOMy npOBO/iy. 

ceppeaHHKa, nepBHHHaa oOMOTKa pacnoJiaraeTca Ha aacTH Topa hjih coJieHonpa (hjih 
BHyTpn Hero), npn stom (JieppoMarHHTHbiH MarHHTonpoBop oxsaTbiBaeT TOJibKO 
CHapyacn bhtkh nepBHHHOH h btophhhoh oOmotkh TaK. hto He npoHHKaeT BHyTpb 
BTOpHHHOH 06 MOTKH, T3KHM o6pa30M Ha (JjeppOMaTHHTHblH MaTHHTOnpOBOP He 
peHCTB', ct MarHHTHoe nojie tokob btophhhoh oOmotkh, ho MarHHTHoe noJie 
(jieppoMarHHTHoro MarHHTonpoBopa npoHH3biBaeT bhtkh btophhhoh oOmotkh. 

HHjvKHHOHHbiH npeo6pa3QBaTejib (laaBka 98119340/09) HHpyKpHOHHbiii 
npeo6pa30BaTeJib, y KOToporo nepBHHHaa oSMOTKa c ceppeaHHKOM jiioOoh (|)opMi>i hjih 
6e3 Hero HMeeT sjieKTpoMarHHTHbiii aqiau (jiioOoh <])opMbi, cnjiouiHOH hjih b BHpe 
KopoTK03aMKHyTbix bhtkob), npaKTHaecKH npo3paHHbiH pjia MarHHTHoro nojia tokob 
nepBHHHOH oOmotkh; BTopnaHaa sjieKTpnaecKaa penb HMeeT npn stom tok c aacTOToii 
nyjibcapHH Oojiee bmcokoh, aeM aacTOTa H3MeHeHHa iianpaacemia hto pocTHraeTca 
nepHo.ui- aecKHM H3MeHeHHeM ynpaBJiaioipero conpoTHBJieHHH bo btophhhoh penn h 
nosTOMy MarHHTHoe nojie BTopnaHoro TOKa 3aTyxaeT b 3KpaHe 3HaaHTejibHO CHJibHee 
nojia nepBHHHoro TOKa, hto yMeHbinaeT oOpaTTio peaKiuno b nepBHHHOH penn 

HHjYKpHOHHbiH C H HxpoHHbiH npeo6pa30BaTeJib ( aa aBKa 981 i9347/09) 

CHHxpoHHbiii reHepaTop. > KOToporo poTop-HHpyKTop HMeeT CHapyacn 
3JieKTpoMarHHTHbiii 3KpaH, npn stom tokh b oOmotkc HKopa CTaTopa nyjibCHpyioT c 
aacTOTOH, npeBbiiuaioipeH 3,/JC aacTOTbi b oOmotkc, aTO pocTHraeTca 3a caeT 
nepHopnaecKoro H3MeHeHHa ynpaBJiaioipero conpoTHBJieHHH b oOmotkc HKopa 
CTaTopa, TOJiipHHa SKpana h aacTOTa nyjibcapHH TaKOBbi, aTO MarHHTHoe nojie tokob 
oOmotkh HKopa CTaTopa He npoHHKaeT BuiTpb 3Kpana h He peiicTByeT Ha 
SJieKTpoMarHHTbi (hjih nocToaHHbie MarHHTbi) poTopa HHpyKTopa. npn stom Ha poTop 


HaaHHaeT peiiCTBOBaTb ponojiHHTejibHbiii momcht ycKopaioipero BpaipeHHa no 
npHHpnn} acHHxpoHHoro pBHraTejia 


Pe 30 HancHbie j(b(bei<mbi C. B. AepajueHKo 


IIpepjioaceHbi cnocoO h ycTpoftcTBO nepepaan SHeprnn no opHOMy nposopy' 6e3 


3a3eMJieHHH. Oi peMOHCTpapHOHHOH MopeJiH ycTpottcTBa k HeOoJibinoMy bchthjiht opy 


nopBOpHTbCH OpHH npOBOPHHK OPHaKO BeHTHJIHTOp hhtchchbho HaaHHaeT BpaipaTbCH. 
IIpnaeM SHeprna Ha Bbixope MoaceT npeBbimaTb SHeprnio ot HCTOHHHKa Ha sxope (pnc. 
44). 


H3 pHCyHKa BH/IHO, HTO, eCJIH TOHKOH "B" 3JieKTpHaeCKyiO CXeMy (BHJIKy 
AspaMeHKo) c Harpy3KOH npHcoepHHHTb k nposopy, HaxopaipeMyca nop nepeMeHHbiM 
HanpnaceHHeM 10000 B, b KOHType bhjikh HaaHeT pnpKyjiHpoBaTb tok, nocToaHHbiH no 
HanpaBJieHHio, ho nyjibcnpyioipHH no BejinaHHe, h BCKope H3 pa3papHHKa P 
nOCbinJIIOTCH HCKpbl. Korpa? 3t0 3aBHCHT OT-BeJIHHHHbl eMKOCTH C, aacTOTbi 
nyjibcapHH h pa3Mepa 3a3opa P. BoJibTMeTp, nopKJHoaeHHbiH k pa3papHHKy, noKaaceT 
pa3HOCTb noTeHpHajioB, poxopaipyio po 10-20kB, a to h po 100-150 kB, 
IIpHMeaaTejibHO, hto H 2 Majio 3aBHCHT ot IV IIopKJiioaHTe bmccto pa3papHHKa 
aMnepMeTp, h oh noKaaceT, hto tok b penn ecTb. 




CnocoS h yctpohctbo jjia nepejann 3JieKTpnqecKon 3Heprnn. 

Mesicfly hctohhhkom h npiieMHiiKOM 3JieKTpnHecKon 3Heprnn (])opMHpyioT 
npoBO/pHpnn Kauaji mcto/iom (|)OTOiioiiH3aium h yaapHon HOHinapiiH c noMoipbio 
reHepaTopa H3JiyHeHH5i. npoBoanmnn Kauaji coeaHHHioT c hctohhhkom 
3JieKTpHHeCKOH 3HeprHH Hepe3 BbICOKOBOJIbTHblH BbICOKOHaCTOTHblH TpaHC(J)OpMaTOp 
TecJia, a c npneMHHKOM - nepe3 noHnacaiomHH BbicoKonacTOTHbin TpaHc^opMaTop 
TecJia. 

Yctpohctbo jjia 3JieKTpocHa6aceHHfl MoSHJibHoro 3JieKTPHqecKoro arperaTa. 

B aaHHOM TexHHHecKOM pemeHHH ajidcrpHnecKyio sHeprnio HCTOHHHKa 
noBbimaioT no HanpnaceHHio n nacTOTe, npeo6pa3yiOT b 3JieKTpnqecKyio 3Heprnio 
cBo6o/iHbix 3apnaoB n nepe3 nepe^aiomee ycTpoiicTBo ocymecTBJiaioT nepeMemeHHe 
CBo6o/jHbix 3apH,aoB ot HCTOHHHKa k npneMHHKy noa aencTBneM KyjioHOBCKnx chji no 
TOHKOMy rnSKOMy npoBO/iHHKy. Y npneMHHKa npeo6pa3yiOT 3Heprnio CBoSo/iHbix 
3JieKTpnHecKHX 3apa/ioB b 3Hepmio nepeMeHHoro hjih nocTonHHoro TOKa. 

CnocoS nnTaHnn 3JieKTpoTpaHcnopTHbix cpejcTB n yctpohctbo jji« ero 
ocvmecTBJieHnn. 

3jieKTpnqecKyio 3Heprnio no/jaioT Ha MOHonoJinpHbin 3JieKTpocTaTHHecKnn 
reHepaTop 3JieKTpnqecKHX 3apn/ioB, a noJiyneHHbie b reHepaTope 3apn/ibi nepeMemaioT 
nepe3 KOHTaKTHyio o/iHonpoBoaHyio ceTb n TOKonpneMHHKH k Kaac 

flOMy 3JieKTpoTpaHcnopTHOMy cpeaciBy h ocymecTBJiaiOT oSpamoc npcoSpaaoBam-ie 
3IICpiHH 3JICK'ipHMCCKOIO IIOJIH CBoSoflHbIX 3apaflOB B TJICK'ipMHCCKyiO 3HepTHK) 
nepeMeHHoro TOKa. 

63. IIjia3MeHHbiu 6/iacmey P. <I>.A fipgjuenmi<o. 

Abtop npefljioacnji pcaoiiancnbiu reHepaTop BbicoKOTeMnepaTypHbix njia3MeHHbix 
CTpyn, KOTopbin 3anycKaeTca ot SaiapcHKH Kap\iamioro c|)onap«. C iiOMOUibio 

npco6pa30Baicj[a HanpaaceHne ot nciOMiiHKa umaiiHa iiOBbiinaciCH flo bbicokoto 
noTeHu,Hajia n 3apaacaeTca ciicunajibiiaa CMKOcmax cncTeMa, paapaa Koiopon HHHpHHpyeT 
njia3MeHHyio CTpyio. 3ncpi HH miaaMcmiOH CTpyn aociaromio /pia npoacnraHna jic3bhm 
S pHTBbi. no MHeHHio aBTopa, BnepBBie BbinojiHeHbi npaMbie 3KcnepnMeHTbi, 
acMonc'ipHpyiouiHC HeBbinojiHeHne aoicajibHoro aaKona coxpancnna TiicpiHM b 
3JieKTpnHecKOH penn H3 iiocjicaoBaicjibiio cocpmicmibix 3JieMeHTOB II, b, C h njia3MeHHoro 
npoMC/KyiKa, peajiH3yiomero upoiCKaiinc KOHBeKn,HOHHoro TOKa h BaanMoacHCTBue 3 toh 
uciih c (|)ohom 3JieKTpoHHoro Bo3C-KOiiacncaia. no npepnonoacemiK) aBTopa, 
aonojnimcjibiiaa Tiicprna iiJiaaMcmiOM CTpyn oepcrca ot (])H3hmcckoi o BaicyyMa. 

64. BaKWMHan mpyOiai Ulnjidepcona (nam. CUIA 5018180). 
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B BaKyyMHOH ipySK'c 1 Ha o^hom KOHpe ycTaHOBJieH H3Jiy L iaicjib 2 c ocxpucM 
anaMCi poM 2 mkm, Ha apyi OM — MHrneHb 3 (pnc. 45). 



Phc. 45. 

CHapy>KH TpySiCH 1 hmcctch KaTyniKa 4 c Harpy3KOH 5. IIo# pcmctbhcm HMnyjibCHoro 
TOKa c ocipwa i-njiyHarcjia 2 BaKyyMHOH ipySKH 1, Ha mhhiciih 3 nosBJiseTca ycTOHHHBbin, 

SoJIbHIOH nJIOTHOCTH CryCTOK B (|)OpMC Topo- Hfla anaMCipOM - 20 MKM C CoOCTBCINIblM 

3JieKTpOMarHHTHbIM nOJieM H BbICOKOH CKOpOCTbK) OTHOCHTeJIbHOrO aBH/KCHHH 3JieKTpOHOB 
y/C=0,l. 3jieKTpoMamHTHbie iiojih sioio crycTKa icncpupyioi HMnyjibc b KaTyniKe 4 , 
HaMOTaHHOH Ha KapKac ctckjihiiiioh ipySKH 1, onepiMx KOToporo npeBbimaeT b 30 

pa3 3aTpaHeHHyH) Ha (JjopMHpoeaHHe 3JieKTpoHHoro oOjiaKa. Ilpn 3aTpaTax TOKa 
H3JiyHaTejia bIBt, npocTbiM H3MepeHHeM Ha KaTyniKe 4 ,3aMKHyTOH Ha Harpy3Ky 5 , 
noJiyaaioT 30 Bt 3HeprHH. 

65. y.ibinnasdVKoaou meiuioeeuepumop B.C.Eaeea (Hodocu6upa<). 

IIpOCTaH KOHCTpyKUHH C O/JHHM MHOTOCeKpHOHHblM peHTpoSeaCHbIM HaCOCOM, 
KOTopbitt nepepeJiaH TaKHM o6pa30M, hto Kaacpaa ccku,hh npepcTaBJiajia H3 ce6n psa 
liicKa, JionaTKH KOTopbix c MajibiM 3a3opoM BpauiajiHCb HaBCTpeny ppyr ppyry. TaKaa 
KOHCTpyKpHa aBJiaeTca moiphmm yjibTpa3ByKOBbiM H3JiynaTejieM h cxoacne 
ycTpottcTBa TaKoro THna paBiio Hcnojib30BajiHCb b yjibTpa3ByKOBbix aKTHBaTopax pjia 
aHcneprnpoBaHHa TBeppbix BeipecTB b jkhpkoh cpepe. B moiphmx yjibTpa3ByKOBbix 
reHepaTopax TaKoro THna, npn onpepeJieHHbix ycJiOBHax, 6bum oSHapyaceHbi 3<j)<])eKTbi 
BbiaejieHHH KaKoro-TO ponoJiHHTejibHoro Tenjia, hto pajio B03MoacHOCTb BbicKa3aTb 
npepnojioaceHHe o nponcxopaipHX b KaBiiTapnomibix ny3bipbKax apepHbix peaKpnax. 
B HeKOTopbix TKcnepHMeHTax OTHomeHHe noJiyHeHHOH 3HeprHH k 3aTpaaeHHOH 
(K03(J)(])HpHeHT npeo6pa30BaHHa) 6biJio SoJibiue epHHHpbi (<J)oto 21). 



P >0 TO 2 I . 


66 . 3jieKmpododopodHbiu eenepamop QBD CmydeuuuKOda B.B. u KydbiMoea 

I'.II. 

OSHapyaceHO cyipecTBOBaHHe npnpopHoro <])H3HKO-XHMHHecKoro aBJieHHa 
rpaBHTapHOHHoro 3JieKTpojiH3a, c noMoipbio KOToporo OTKpbiBaeTca 


npiiHuiiniiajibHafl B03MoacHOCTb npHMoro npeo6pa30BaHHa TenjioTbi JiioSoro nponc 

xoacpeHHa b noTeHunajibHyio XHMHaecKyio aHeprnio nyTeM pa3JioaceHHa Bopbi Ha 
Bopopop h KHCJiopop b pacTBope 3JieKTpojiHTa, noMemeHHoro b cnjibHoe 
HCKyccTBeHHoe HHeppHOHHoe nojie (MeacpyHapopHaa j;ihBK a 1UI98/00190 ot 7.10.97 r.). 
TeHepaTop npHBopHTca b peiicTBHe MexaHHaecKHM npHBopoM h paOoTaeT b peacHMe 
TenjioBoro Hacoca. n pun uu uua. ii.naa sHepreTHaecKaa cxeMa reHepaTopa bo MHoroM 
cxoaca co cxeMoft TpapnuHOHHoro 3JieKTpoJiH3epa, ho b Hen He npHMeHHeTCH Biieiiiuuu 
poporocToauiHH 3JieKTpHHecKHH tok, a Hcnojib3yeTCH OoJiee pemeBaa TenjioTa 
ORpyacarouieii cpepbi hjih hhmx hctohhhkob. PacaeTHaa CTOHMOCTb npoH3BopcTBa 1 
M^ac. Tenjia b pocchhckhx ycJiOBHax npn 3 tom cocTaBHT 0,027-0,04 peHTa CUIA, a 
3JieKTpo3HeprHH 0,08- 

o, 11 peHTa. 

57. reiiepamop jnepzuu OSpuiiKeeima (BnadueocmoK). 

CaHTaa 3eMJiK» KaK 3JieKTpocTaTHaecKHH reHepaTop, oh npepjioacHJi 
npeo6pa30BaTb CHJioBoe nojie njiaHeTbi b noJie3Hyio SHeprnio. MomHOCTb cpepHeii 
ycTaHOBKH MoaceT pocTHraTb 1 MerasaTT. 5Khpkhm poTopoM b ycTaHOBKe 
«r HppoMarHHTHoro pHHaMO» BbicTynaeT Bopa c BbicoKOMOJieKyjiapHbiMH 
COepHHeHHflMH, pBHacyUIHMCH 3a CHeT ynopapOHeHHblX BbICOKOBOJIbTHbIX pa3papOB H 
Oerymero 3JieKTpoMarHHTHoro nojia. CaMa npea 6biJia 3anaTeHTOBaHa eipe b 1988 r. b 
r ocKOMHTeTe CCCP KaK «Cnoco6 reHepapna h peajiH3yiomHH ero 
3JieKTpocTaTHaecKHH njia3MoreHepaTop OrPH». IlepBbiH onbiTHbitt o6pa3ep paOoTaji 
6oJiee 5 JieT b ropax ApMeHHH, CHaSacaa 3JieKTpnaecKOH 3HeprneH noJieBOH HayaHbift 
Jiarepb. IIo3ace 6biJio nojiyneHo cBHpeTejibCTBo PocnaTeHTa h opoOpeHHe papa 
HayHHbix KpyroB h Bbicuiero HHHOBapnoHHoro coseTa. EbiJin nocTaBJieHbi b 
H3BecTHOCTb npepcTaBHTejin ot npaBHTejibCTBa o nepcneKTHBHOCTH npoeKTa, opHaKO, 
Ha oOmeM <])OHe aKapeMHaecKOH uiyMHXH o «JI2KEHAyKE», npepjioaceHHH 
O.rpnpKeBHHa He ObiJiH opeHeHbi poJiacHbiM o6pa30M b HauieM OTeaecTBe. B 
pe3yjibTaTe, b KOHpe 1999 r. secb kojuickthb KoHCTpyKTopcKoro 6iopo (soceMb 
yaeHbix BMecTe c ceMbaMH), bo rjiase c rpHUKeBHaeM O., nepeexajin b AMepHKy no 
npHTJiauieHHH) aMepHKaHCKoro «HHCTHTyTa ajibTepHaTHBHoii 3HepreTHKH». IIpocTO 
TpypHO nopoOpaTb cjiosa B03MymeHHa!!! 

Bjiaropapa ycTaHOBKe O.rpnpKeBHaa OTKpbiBaeTca pocTyn k HenccaKaeMOMy 
HCTOHHHKy 3HeprHH. reHepaTop pocTaTOHHO KOMnaKTeH, MoaceT noMecTHTbca b 
KaacpoM aBTOMoOnjie, caMOJieTe, Ha 3asope, poMa. B HeM HeT MexaHHaecKHX aacTen h 
hh ophoto Hacoca. Oh He TpeOyeT oOcjiyacHBaHHa h paOoTaeT 6ecnepe6oiiHo b TeaeHHH 
25-30 JieT, a c npHMeHeHHeM hobchuihx MaTepnajioB h see 50 JieT. H Bee sto noTepaHO 
HauiHM OTeaecTBOM yace Hascerpa! 

B CBoe BpeMa uii(|)opMaiuia o reHepaTope O.rpnpKeBHaa 6biJia posepeHa po 
CBepeHHa HeKOTopbix hjichob Hauiero npaBHTejibCTBa. PeaKpna hx 6biJia opHoranHaa. 
HanpHMep, O.CocKaseu, 03HaKOMHBUiHCb c cyTbio pejia 3aaBHJi: «Hpea OjiecTamaa, ho 
peHer Ha ee peajiH3aunio b OiopaceTe HeT». EbiJiH noJiyaeHbi otbctw ot IlyTHHa h ot 
CTenuiHHa, CKopee ot hx ceKpeTapnaTOB - 3to npeKpacHO, ecjin peHbrn OTbiipHTe. 
Meacpy npoaHM, Ha nepByio onbiTHyio ycTaHOBKy peHbrn BbipeJiHJi ojihh OoraTbitt 
apMHHHH, OTKpblJI Hill UK C peHbTaMH H CKa3aJl, OepHTe CKOJlbKO Hapo! 

58. "reiiepamop MapuHoea-EoeoMonoea ", 

Abtop 3toto H3o6peTeHHH - BaaecJiaB Botomojiob, b nponijioM 
npoiJieccHOHajibHbiH BoemibiH. ®h3hkoh Haaaji 3aHHMaTbca HepaBHO. 3a napy JieT 
H3yHHJi 3Ty HayKy caMOCTOHTeJibHO, no yaeOHHKaM. HecKOJibKO JieT Ha3ap OoJirapHH 
C.MapHHOB, He3aBHCHMO ot EoroMOJiOBa, npnpyMaji noaTH TaKoe ace ycTpoiicTBO. A 
BonjioTHTb b MaTepnajibHyio (JiopMy yace He cmot: kto-to, HcnyraBiuncb, cypa no 
BceMy, B03MoacHbix nocJiepcTBHH H3o6peTeHHH TaKoro ypoBHa, nonpocTy CKHHyji 
TajiaHTJiHBoro <])H3HKa c aeTBepToro 3Taaca. BaaecJias Ha3Baji csoe peTHipe 
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'TeHepaTop MapiiHOBa-EoroMOJiOBa", peuiHB yseKOBeaHTb naMHTb remiajibHoro 
CBoero npeauiecTBeHHHKa. CaM EoroMOJioB ocoSeimo He Oohtch - aepTeacn reHepaTopa 
yace pacKHpaHbi no BceMy MHpy c noMoipbio HHTepHeTa, Tenepb ero rojioBa - OTHiopb 
He e/jHHCTBeHHoe MecTO, rpe xpaHHTca CTOJib peHHaa Hin|)opMapHu. "Bee sto pejiaio 
pjia JHopeii. — rosopHT BaaecJiaB - 3tot reHepaTop BnojiHe cnocoOeH 3aMeHHTb 
aTOMHyH) 3HepreTHKy h peuiaeT cpa3y OoJibuiHHCTBO SKOJiorHaecKHX npoOjieM. 3to, 
KOHeaHO, He BeaHbiH pBHraTejib, Tan KaK BbipaBaib SHeprnio oh 6ypeT Jinuib po Tex 
nop, noKa He h3hochtch npyauma. A xsaTHT ee MaKCHMyM JieT Ha naTb... Ho 3a sth 
naTb JieT, HanpHMep, KpecTbaHHH cskohomht mhoto peHer. Bo3MoacHO, y Harnett 
CTpaHbl, HaKOHep, noaBHTCa B03M0aCH0CTb BepHyTbea B PIIBII.3H30BaiIIIbltt MHp." 

KoHeaHO, H3o6peTeHHe EoroMOJioBa He CMoaceT CTaTb nanapeett ot H3BeaHbix 
poecHHCKHX 3KOHOMHaecKHX 6ep. Ho 3KOJiorHHecKHe npottJieMbi yMeHbuiaTca, a, 
3HaHHT, He ttypeT hco6xophmocth, HanpHMep, TpaTHTb TaKHe ttojibume peHbrn Ha 
JIHKBHpapHH) SKOJIOrHHeCKHX KaTacTpo(J). 

Ha TeKyuiHH momcht b MacTepcKott y EoroMOJioBa pattoTaeT onbiTHbitt o6pa3ep 
reHepaTopa. Cpa3y nocjie noJiyaeHHa jihpch3hh (|)H3hk njiaHHpyeT HaaaTb MaccoBbitt 
BbinycK. EypeM HapeaTbca, hto y H3o6peTaTejia Bee noJiyaHTca. noTOMy hto 
nonpaBHTb Hauie 3KOJiorHaecKoe h SKOHOMHaecKoe noJioaceHHe cettaac MoaceT TOJibKO 
TaKoe bot aypo. 

59. NASA npoeejiu ycneiuHbie ucnumaHUH eeunoeo damamejin. 

CnepnajiHCTbi NASA h KOMiianMH Aero Vironment ycneumo nposeJiH Ha 
TaBaHCKHX ocTposax HcnbiTaHHH SecnHJioTHoro JieTaTejibHoro annapaTa Helios, 
cooSmaeT Associated Press. JJaHbiH JieTaTejibHbiii annapaT npepcTaBJiaeT cottott 
OPHHOHHOe KpblJIO PJ1HHOH OKOJIO 75 MeTpOB H IIIlipiIlIOH 2,5 MeTpa, BpOJIb KOTOporO 
ycTaHOBJieHO 5 Sjiokob c ottopypoBaHHeM h 14 nponeJiJiepoB. no Bceii HapyacHott 
noBepxHOCTH KpbiJia pacnojioaceHbi aaeiiKH cojihchhoh ttaTapen, ot KOTopoii annapaT 
h noJiyaaeT nHTaHHe - TaKHM o6pa30M, oh He HyacpaeTca b TonjiHBe (<])oto 22). 



<Poto 22. 


Kan paccaHTbiBaw)T pa3pattoTHHKH, nopottHbie caMOJieTbi poJiacHbi ttypyT 
nopHHMaTbca Ha ttojibume BbicoTbi - TaM, rpe HeT ottJiaKOB h BeaHO cbctht coJiHpe - h 
jieTaTb TaM po Tex nop, nona hm He npHKaacyT capHTbcn. npn ttecnepettottHott pattoTe 
oSopyposaHHa, tbkhm o6pa30M, annapaT MoaceT HaxopHTbca b B03pyxe CKOJib yropHO 
pojiro. AnnapaTbi, nopottHbie Helios, CMoryT BbinoJiHHTb (|)\hkphh, cxoacne c 
HeKOTOpbIMH (JjyHKpHHMH OpttHTaJIbHbIX CnyTHHKOB - HanpHMep, OCyipeCTBJIHTb 
nepepaay paHHbix - npn 3HaaHTeJibHO MeHbuieii ctohmocth. KpoMe Toro, nopottHbie 
annapaTbi CMoryT Tanace HcnoJib30BaTbca b KaaecTBe MeTeopoJiornaecKHX 30hpob. 

B xope 3aBepuiHBHiHxca iicnbuamiii, annapaT ycneumo nopHHJicfl Hap Thxhm 
OK eaHOM Ha BbicoTy 23 KHJioMeTpa h BbinoJiHHJi see 3anjiaHHpoBaHHbie MaiiCBpbi. 
3 thm JieTOM co3paTejiH njiaHHpyioT nopHHTb Helios Ha BbicoTy 30 khjiomctpob - TaKHM 
o6pa30M annapaT CMoaceT ycTaHOBHTb penopp BbicoTbi pjia OecnHJioTHbix caMOJieTOB. 

CTOHMOCTb npoeKTa - 15 mhjijihohob poJiJiapoB 




3aecb npeacTaejieH aajieKO He noJiHbitt nepeneHb bc es opHTHHajibHbix 
pa3pa6oTOK h ycTpottcTB aBTopoB, TaK KaK 3TOMy cJieaoBajio 6bi. KaK OTMeneHO yace 
Bbiuie, nocBHTHTb OT/jeJibHyH) KHHry. Ho aaace H3 npeACTaBJieHHoro yace AOCTaTOHHO 
HarjinaHO bhaho, hto TBopnecKHtt noTeHunaji 3HTy3Ha3Ma y aBTopoB orpoMeH. H 
HanpaBJieHHH 3thx oneHb xpynKHX HCCJieAOBaHHtt 6e33amiiTHbix aBTopoB, 
30H/jHpyiomHX Ha cboh CTpax h pncK Hese/ioMbie eme /jjih HeJioBenecTBa i aiim.i 
npnpo/ibi (ecTb yace MHoroHHCJieHHbie (|)ah'Tbi cepbe3Hbix nocJieacTBHH B03AettcTBHH Ha 
HccjieaoBaTejien 3JieKTpoMarHHTHbix nojiett HeH3BecTHott npnpoAbi), hco6xoahmo He 
3anpemaTb bchkhmh 3anpeTaMH noA rpoMKHMH Ji03yHraMH «JiaceHayKH», a, HaottopoT, 
Heo6xo/iHMO HaiiTH cnocott otjmpHajibHoro rocyAapcTBeHHoro CTHMyjinpoBaHHa hx 
TBopnecKOH AeaTeJibHOCTH AJifl npoflBJieHHH eme ttojibiuett hx aKTHBHOCTH. B Harnett 
CTpaHe a^bho hco6xoahmo ttbuio 6bi co3AaTb Ham cottcTBeHHbitt IJeHTp 
AjibTepHaTHBHOH 3HeprHH (no npHMepy CUIA) hjih He3aBHCHMyio AnaAeMHio HayK Ha 
rocyaapcTBeHHOH ochobc, ho He noAHHHHiomettcfl otJmpHajibHOH AKaAeMHH HayK PAH, 
KOTopaa yace He BbinoJiHaeT b nojmott Mepe (JjyHKpHH opraHH3aTopa HayKH b Harnett 
CTpaHe. Ocotto ocTpo ctoht Bonpoc h o 3amiiTe ot npaMoro (J)H3HHecKoro Hacnjina 
H3o6peTaTeJiett h HeTpaAHpHOHHO Mbicjmmiix yneHbix ot «aKaAeMHKOB» ot HayKH h ot 
(JiHHaHCOBbix h 3HepreTHHecKHX oJinrapxoB KaK Harnett CTpaHbi, TaK h 3apy6eacHbix, 
CTOHUIHX BO TJiase MHpOBbIX 3HepreTHHeCKHX KOHpepHOB H He 3aHHTepeCOBaHHbIX B 
pa3BHTHH HeTpaAHUHOHHOtt aJlbTepHaTHBHOtt 3HepreTHKH B Pocchh. 

B nocJieAHee BpeMH MHorne HayHHbie HCCJieAOBaHHH b CTpyKTypax o(|)iinna.3biioii 
AKaaeMHH HayK <])HHaHCHpyioTCfl H3 pa3Horo poAa 3apy6eacHbix hctohhhkob, rpaHTOB 
h cnoHcopcKHX noAAepaceK ot (])HHaHCOBbix MHpoBbix CTpyKTyp, T.e. Tex caMbix 
CTpyKTyp, KOTOpbie He 3aHHTepeCOBaHbI B pa3BHTHH aJIbTepHaTHBHbIX hctohhhkob 
3HeprHH Boottme. B 3HaHHTeJibHott CTeneHH HHTepecbi cospeMeHHbix hhkbh3htopob ot 
o<])HUHajibHott AKaaeMHH HayK, opraHH30BaBmnx TpaBJiio HHaKOMbicJiauinx noA 
Jio3yHroM «JI5KEHAYKA», coBnaAaioT c HHTepecaMH 3HepreTHHecKHX OJinrapxoB h 
noAAepacHBarouiHX hx hojihthhcckhx CTpyKTyp, ecjin TOJibKO He npeAnoJioacHTb 
npaMym CBH3b MeacAy hhmh. A sto 3HaHHT, hto bch pa3pemeHHaa ajih 
nponaraHAHpoBaHHa 0(|)iiHHa.3biiaa coBpeMeHHaa HayK a h ocotteHHO Kacaiomaaca 
pa3Hbix HOBbix 3HeproTexHOJiorHtt, b ocHose cBoett HMeeT pejiH h 3aBeAOMo jioacHbie h 
noAAepacHBaeTca HHKBH3HTopaMH ot HayKH hmchho KaK opyAHe b AOCTHaceHHH cbohx 
CKpbITbIX HHTepeCOB. 

H3BecTHO, hto 6e3 OAottpeHHH oflmuHajibHott AKaAeMHH HayK He yTBepacAaeTca 
hh oahh KpynHbitt npoeKT h hh OAHa BoeHHO-TexHHHecKaa nporpaMMa, ho b TaKOM 
CJiynae Hama Hayna BecbMa pbano h 3(Jxj)eKTHBHO pattoTajia h pattoTaeT b HeKOTopbix 
H3ttpaHHbix ottJiacTax Ha pa3Baji CTpaHbi, HcnoJib3ya B03MoacHOCTH HayKH b KanecTBe 
MoujHott pa3pymHTejibHott cnjibi. 

C Apyrott cTopoHbi, ecjin ot o<])HUHajibHott AKaAeMHH, KpoMe nojie3Hbix, b 
paMKax TpaAHpHOHHott HayKH, npoeKTOB, opraHH30BaHHO HacaacAaJincb h 3aseAOMO 
JioacHbie TynHKOBbie pa3pa6oTKH, a nepcneKTHBHbie pa3pa6oTKH «3aABHrajincb» 
BMecTe c hx HocHTejiaMH, to AJifl ottocHOBaHHH cbohx AettcTBHtt o(|)iinna.3biiott HayKe 
KaK pa3 ttbuio HeottxoAHMbiM noAAepacHBaTb h onpeAeJieHHbie JioacHbie jiiamm h He 
AonycKaTb HHaKOMbicJinn. HcxoAHbie 3aAann o(|)muia.ibiioii AKaAeMHH HayK - 
3amiiTHHKa HHTepecoB rocyAapcTBa h HHTepecoB ottmecTBa h ocotteHHO ero 
HHTeJiJieKTyajibHoro ttoraTCTBa — H3o6peTaTejiett h OTKpbmaTeJiett, a^bho noAMeHeHbi 
MepKaHTHJIbHbIMH HHTepecaMH OJinrapxoB OT HayKH H (|)HHaHCOBbIX MOHOnOJIHtt. 
HeioBepue H3o6peTaTeJiett k ocImunajibiiOM AKaAeMHH h HarneMy naTeHTHOMy BeAOMCTBy 
CTOJib BejiHKO, hto HeKOTopbie aBTopti Bbiiiy/KACiibi yace Aa>KC He pa3rjiamaTb CBoero hmciih, 
KaK HanpHMep, H3o6peTaTejib H.H., cjiynamio oSHapyacHBinero mbjiciimc b cbocm 
npcoSpasoBaicjic SHepran (KUIX nop»AKa 300%), KOTopwtt coOnpaeica H3 CTaHAapTHbix 
AeTanett h ajib 3anycKa Hcnojib3yeTca Oarapea oSbihhmx aKKy\iyjmopoB. Ilocne 
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HeodHOKpaniHbix ucnbimanuu ycmanoeKU, ydedueiuucb e nademnocmu ee paoonibi, H.H. 
deMOHinupoeaji ee, mnodbi HepacceKpemumb modpemeHue. 

B acypHaae «IIpHpofla h nejiOBeK», N7, 2001 r. b CTaTbe lO.EpoBico «OniH6Ka 
"ncibipcx neHCHOHepoB M », npHBOAHTca rimcpcciibm hciophmcckhh (J)aKT. B KOHu,e 60-x k 
H aM oopaiHJiocb npaBHTejibCTBO ^Iiioimn c iipcaaoacciimcm npoAarb hm 3 a 100 mjih. 
flOJiJiapoB (])Oirzi OTKa3Hbix 3a»BOK Harnero naTeHTHoro bcaomctba. Tor^aniHHH 
IIpeflcOBMHHa A.H. KocbimH coopaji coBemamie, npHuiacuB Ha Hero p«A aKaACMHKOB AH 
CCCP. Ha Bonpoc: «Mo>kho jih npoAarb anoHH,aM Ham c|)oim OTKa3Hbix 3a»BOK?» — ohh TyT 
ace flpyacHO otbcthah: «Hh b xoeM CJiynac!» /JccKaxb, npoAaaca stoto (j)oima moacct 
npHHHHHTb SojibmoH ymep6 (?!) He TOJibKO iiarneR CTpaHe, ho h ApyrriM. Octabaxh b 
CTopoHe apyiHC acneKTbi 310 ro Bonpoca, CKaaceM jihihb 0 tom, hto TeM caMbiM 
KOHcepBHpoBajica stot caMbiil «HHTejuieKTyajibHbiH KanHTaji» h oiipcACAcmibic naymibic 
KJiaHbi nojiynajiH B03M0ACH0CTb 6e3HaKa3aHHoro ero npHCBoemia h HcnoAb30BaHHa b cbohx 
HHT epecax. KpoMe Toro, (|k)iia OTKa3Hbix 3a»BOK moacho Hcnojib30BaTb b KanecTBe 
HeHCCBKaeMOrO HCTOHHHKa TeXHHHeCKHX MACH H pemeHHH, KOTOpbie MO/KIIO HCn0JIb30BaTb 
yace 6e3 bcaoma hx aBTopoB. A hto6m Obijio ncnoBaano HenoKopHbiM, BbicrynaiomHM 
npOTHB «HHCTOH HayKH» H HToSbl SOAbLHC He B03HHKajI0 npoOjICM C «HayHHOH CBo6oflOH» H 
HeoSxoflHMOCTH «y6eacAaTb» bcxkmx TaM «jieBO-npaBbix yKJiOHHCTOB», b 1964 r. 6 bijio 
npHHaTO 3aKpbiToe nocTaHOBJieHHe, no3BOJiHiomee iipuMCim b ncHXHaTpHio ko bccm 
K pHTHKyiOHIKM «CBaTbie» ak'aACMHHCCKMC AOIMaibl. riOH'IBepaCaaH HepymHMOCTb 3THX 
«CBH'l bIX» yCTaHOBOK, ak'aaCMHK JIh^IHHH, Bcex, KTO KpHTHKyeT «CBHTyiO OTHOCHTeJIbHOCTb» 
h TepMOflHHaMHicy, nySjiHHHO 06 'bHBHJi napaHOHKaMH («JlmcpaTypiiax ra3eTa», N° 24, 1978 
r.). 

HanpnMep, npnMeHHTejibHO k pa3Horo poaa ajibTepHaTHBHbiM HCTOHHHKaM 
«cbo6oahoh» 3HeprHH 6opb6a o(J)HH,HajibHOH AKaaeMHH 3 a «HHCTOTy HayKH» Bbiuiaacjia TeM 
oojice HeaenoH, Koraa noA aabaciihcm pe3yjibTaTOB iiaymiOH npaKTHKH, nojiyHcmibix b 
BeAyniHx iiaymio-iipHKJiaAiibix uempax, Toe- KOMH3o6peTeHHH b 1975 roAy bboamt 
cneu,HajibHbiH KJiacc: nccBAO-«ncpnciy- yM-Mo6njie», Kyaa othocht peaabHO paSoraioiimc 
onbiTHbie MamHHbi, hmciolhmc KIIH Sojibujc KIIH n,HKJia KapHO hjih ooAbixie CAHimubi. 
MoacHO nepeHHCJiHTb HeKOTopbie: aBiopcKHe CBHACiCAbCTBa N° 270059, 762706, 743145, 
890534, 748750, 738015 h t.a. OrpoMHbifi HHTejuieKTyajibHbiH (|)oiia namcli CTpaHbi 
cocraBJiHiOT 3a»BKH Bcex iiauiHx H3o6peTaTejieH, KaK TpaAMUMomio MbicjianjHx, Tax h 
ocoocmio MbicjianiHx He TpaAnunoimo. Ho nocae iipomcAmcro nepnoAa nepecipoeK, yace 
Bee HaniH oiCMCc'i Bcmibie H3o6pciaiejiH, He TOJibKO HiiaKOMbicAxiime, nocTaBJieHbi b BecbMa 
Taaceaoe (J)HHaHCOBoe nojioaceHHe. Ecjih ao nepecTpoiiKH H3o6peiaicjibCKa>i Acaicjibnoci b 
Bcex H3o6pc'iaicJiH nameri CTpaHbi xotb b KaKOH-TO Mepe ci HMyjiHpoBajiacb rocyAapcTBOM 
(aBTopbi H3o6pcicnHH noAynaAH no 50 py6. 3a KaacAoe HOBoe H3o6peTeHHe), to nocae 
nepecTpoHKH b iiaciOHmee Bpcvm KaacAMH aBTop n3o6pcTCima AOJiaccn yace He nojiy L iai b, a 
HaoSopoT naaTHTb 3 a o(})opMJieHHe CBoen 3a»BKH ot 3000 ao 5000 Tbican pySaeil. OrpoMHaa 
apMH» H3o6pc'iaicJiCH namcR CTpaHbi, ocoocmio noacmicro h neHCHOHHoro B03pacTa, 
iiociaBJiciia ccmiac npocTO b He BbiHOCHMbie ycAOBHa, Tax KaK MHorae H3 hhx npocTO He 
HMeiOT (J)HHaHCOBbIX B03M0ACH0CTeH 0(J)OpMHTb H HOCJiaib CBOH 3a»BKH Ha OpHI HIiajIbllblC 
ycTpoMcTBa h moopcTCiimi b PocnaTeHT - 3Ty yace iioJiyi ocyAapci Bcmiyio oprammAHio. 
noab3yacb TaaceaoH CHTyan,HeH, b iiocjiCAiice BpeMa b nameil CTpaHe KaK rpn6bi ciajih pacTH 
pa3Hbie nacTHbie 3apy6eacHbie (jjHpMbi (hah H,eAeHanpaBAeHHO (})HHaHCHpyeMbie H3-3a 
pySeaca), no c6opy co Bcex namHx oiCMCCiBCiiiibix H3o6pc'iaicJiCH hx iiobbix hach h 
opHimiiajibiibix pa3pa6oTOK h, ecTecTBeHHO, Bee sto 3 a onpeAeAeHHbie Aciicaciibie 
B03iiaipaa<AeiiHM. B CBoe Bpexia, npn Ch6 HHH, A)1 Tomckoio nojmicxiiHHCCKOio 
HHCTmyra, obiji opraHH30BaH «HHTeAAeKTyaAbHbiH 6aHK Ch6 HHH, A_H», KOTopbiil, 3 a 
MHHHMaAbHyio naaTy (bmccio 3000-5000 py6.), imnajiCH coAcriciBOBaib o(J)Hii,HaAbHOH 
perHCTpan,HH HHTeAAeKTyaAbHOH coocibciiiiocih oiCHCCiBCiiiibix HBOopeiaicjicri 
(CTHMyAHpOBaTb aBTOpOB MbI npOCTO He HMeAH (J)HHaHCOBOH B03MOaCHOCTH). MeACAy TeM KaK 



C JHoSbIX aBTOpOB I HIIOIC3, OpHrHHajIbHbIX pemeHHH, 3a»BOK Ha M3o6pC'ICI[Ha, pa3JIHHHbIX 
TexHHnecKHx ycTpoHCTB h, icM 6ojiee OTKpbiTHH, nano 6bmo 6bi He 6paTb xiciibi n, a mcnpo 
B03Harpaacnaxb TaKHx aBTopoB, noompaa TeM caMbiM Ha Hajibiicninyio hx eme 6ojicc 
aKTHBHyio iBopnccKyio Hcaicjibiiocib. H sxy Baaci icninyio (J)yHKu,Hio b nainci) CTpaHe 
HOJiacHO Bbinojinaib o(f)HH,HajibHO, npeacne Bcero, koiicmiio >kc Harne rocynapciBO, a He 
KaKHe-TO nacTHbie kommcpmcckmc h tcm 6ojicc 3apy6eacHbie (jmpMbi. 

TeM He MeHee, 3a KopoTKoe BpeMa cymcciBOBanna Mm cjijicki yajibiio SaiiKa ChSHHH, 
ATI, HanHHaa c 1991 r. HaMH 6biJio Bbiiiymcno 7 cSopiiHKOB MHtjDopMaijHOHHO- 
pc(|)epaiHBnbix oiojijictciich ChOHHH, An, c nySanKauncH HH(J)opMau,HH o nopaflKa 300 
pa3Hbix ranoxe3, oxKpbixHH h opniHiiajibiibix pemeHHH b paajiHMiibix o6jiacxax nay km), ho 
MbI He CMOrJIH KOHKypHpOBaTb C HCIICHClIbIMH 3apy6e>KHbIMH HOHOSlIblMH u,eHTpaMH H 
Bbiny/KHCMbi SbiJiH npcKpai H i b cboio neaxeJibHocxb. Ho CBaToe MecTO nycTO He ObiBacr, KaK 
ToabKO HHTepecbi namcH HayKH (KaK xeopexHHecKoft, Tax h MKCiicpuMcmajibiion), a xaKace 
apMHH M3o6peiaicjiCH namcH CTpaHbi obuin or/iaiibi Ha OTKyn pa3JiHHHbiM nacxHbiM h 
KOMMepnecKHM (jmpMaM, H3-3a py6eaca Hanajiacb noBajibHaa naymiaH HMBcpcna h oxoTa 3a 
BCeMH HOBbIMH HfleaMH, TeXHHHeCKHMH pa3pa60TKaMH, HayHHbIMH flOCTHaCeHHaMH B 
pa3HHHHbix oOjiacxax HayKH h tcxhhkh, mcnpo (JmHaHcnpyeMaa H3-3a pySeaca. H He xojibko 
3a HfleaMH h icx i i n m cc k hmm pa3pa6oTKaMH, ho flaace h 3a caMHMH aBTopaMH hhci) h 
pa3pa6oTOK. HarjiaflHbiH npHMep axoMy cJiynaH c reHepaTopoM ancpiMM O.TpHu,KeBHHa, 
KOToporo BMecTe c ero yexpoHCXBOM h ero HfleaMH nepeMaHHJin b CIHA. Ta ace CHxyan,Ha 
B03HHKJia h y B.B.C'iyHCiiMMKOBa c ero 3JieKxpoBOflopoflH bi m reHepaTopoM, Korna 
npnObiBLUMC H3 Kanaflbi 3Kcnepxbi npeflJioacHJiH eMy mcnpoc (JmHaHCHpoBaHHe ero pa6ox, ot 
KOToporo, KaK oh npH3Hajica MHe npn jimmiiom Secede c hhm, npocTO 3aKpyacHJiacb rojiOBa. 
He acenaa, hto6bi ero mach yxeioiH 3a py6eac, oh ioiob Ha KOHTaKTbi c JiioSbiMH HamHMH 
HacTHbiMH H,empaMH h (JmpMaMH, 3anH\iaiomHxcH HayHHbiMH pa3pa6oTKaMH h 
H3roTOBaeHHeM xexHHnecKOH npony khmm fljia KOMMepnecKHX ucjicm, hto6bi coBMecTHO 
cbohmh coScTBeHHbiMH CHJiaMH h cpeflcxBaMH hobccth ero pa3pa6oTKy HO IIOJIMOIO 
3aBepmeHHa. Ho, k coacajieHHa, nainw nacxHbie c|mp\ibi, 3aHHMaiomHeca pa3pa6oTKOH h 
flOBenemieM ho npoH3BOflcxBa pa3JiHHHOH hoboh HayHHO tcxiihmcckoh npoflyKH,HH, no 
OojibmcM nacTH, KaK h (jmpMa caMoro B.B.CxyflemcoBa. b (jmHaHCOBOM OTHomeHHH TaKace 
BecbMa orpaHHneHbi. Oiciib Macro He xBaTaeT cpeflcxB Ha HOBCflCiinn ho 3aBepmeHHa flaace 
cbohx enHHHHHbix TexHHnecKHx pa3pa6oTOK, He roBopa yace o npoBcncnHH KaKnx-xo 
KOMruieKCHbix TeopeTHHecKHx h 3 kc ncp m m ci naj i b m bix HCCJieHOBaHHax b 6oaee mnpoKHx h 
CMeacHbix oSjiacxax. 

HanOojibinyio u,eHHOCTb fljia npaKTHKOB npeflcxaBnaiox CBCflCiinn o MiioiOMMCJiemibix 
3anaxeHxoBaHHbix xexHOJioraax. Haynaa cxapbie h coBpeMeHHbie naxeHXHbie HOKyMeHXbi KaK 
3apy6eacHbix, xaK h oxcHCCiBcmibix H3o6pexaxeaeH, npHxoflHHib k BbiBOfly o rpaHflH03H0H 
KOMnaHHH no hc 3 n i k|i op m a hmm oSmccxBa, Koxopaa npnBCJia k co3flaHHio HByx naymibix 
MHpoB: aBHoro h CKpbixoro. flocxHaceHHa Bxoporo koiicmiio moijih 6bi eofleHCXBOBaxb 
KopeHHOMy H3MeHeHHio oOjiMKa namcH ruiaHexbi, flaxb \mpy maHC ocBoSoacflemia ox 
3KoaorHnecKHx npoOjiCM h 3HeprexHnecKoro l OJiona. MeflHti,HHa Synymci o, onHpaacb Ha 
rcxiiojioi MM CB 060 H 110 M 3HeprHH, HCMCi BMiejibiio CMoacex ycxpaHaxb npHHHHy, a He JiCHHXb 
6ojiC3iib. npou,ecc MayMCima iiOBbix rcxiiojioi MM b oSaacxH ajibxcpiiaxHBiioiTaiieprcxnKH h 
rpaBHxan,HH aKXHBHO hhci bo bccm Mnpe. He BKmonaa b paccMOxpeHHe ceKpexHbie 
nporpaMMbi h 3aKpbixbie HHCxnxyxbi, MoacHO cflCJiai b bbiboh o xom, hxo aKXHBHoexb pa 6 ox 
Bbime b cxpaHax, b ochobhom, c orpaiiMMcmibiMM roiuiMBiibiMM pecypcaMH. Poccna HMeex 
Ooraxbie iipupomibic cbipbeBbie 3anacbi, ho b ojinacanincM SynymcM ohh nepecxaHyx m pai b 
pemaiomyio pojib b pa3BHXHH bkohomhkh. HHxepecHO oxMexnxb, hxo h no BbiHCJieiiMio 
(J)HHaHCOBbix cpenoxB Ha ((jyiinaMCinajibiiyio HayKy Poccna 3aHHMaex cennac Mecxo rojibKO 
Ha ypoBHe c PIojibmcM h TanjiaiiHOM. Meacny xeM KaK HiiHycrpMajibiiaa h oOopomiaa mohib 
cxpaHbi b ojiMacanmcM oynymHM oynex onpeHCJiaibca xexHoaoraaMH no CBoSoniiOMy 
H3BaeHeHHK) Momnoc i M, Omojioi mmcckh aKXHBHbiM xnnaM 3HeprHH h 6e3onopHbiM cnocoSaM 
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nBHneeHHa. Ho Ban TexHonoraa He Tonbxo C03flaeT HOByio TexHHKy, ho h hobmh 6anaHC b 
OKOHOMHK e. Ho 3TO ynee He (f)H3HKa, a nOJIHTHKa. Bo 3MO>KHO, HMeHHO B COBpeMeHHOH 
Pocchh iiohbhtch nojiHiHHCCKaH CHJia, cnocoonax KanecTBeHHO H3MeHHTb cyuiec'iByiOLHee 
nononeeHHe. 

8. vKHBaa MaicpMH naBiio y>Ke Hcnojib3yeT cxanapHoe 

MarHHTHoe none nJia cboch nenBiicncmcjibnocTH. 

Hhcto onbiTHOM nyTeM, hjih icaic sto oOLHCiipHinrro roBopnTb «McronoM TbiKa», y>Ke b 
npyrori oojiaciH Hayxn, b sxcncpHMcmajibiiOH McnnuHiic nartnciia Taxaa KOH(f)Hrypau,Ha 
ecTecTBeHHO npHMcnacMbix b nacToamee BpeMa b MarHHTorepanHH nocioamibix MarHHTOB [ 
60 ], npn KOTopoft scfnjiexTHBHOCTb jichcSiioio 3(})(J)eKTa ot MarHHTOB cyuicciBcmio 
B03pacTaeT. B pe3yjibTaTe npoBcncmibix ueneHanpaBneHHbix sxcnepHMeHTOB 6biJio 
ycTaHOBJieHO, hto u,ejie6Hbie JicneSiibic CBOHCTBa npHcymn, b oojibixiCH CTeneHH, hmciiiio 
cxanapHOMy MarHHTHOMy nonio, a He o6biHHOMy BCKiopnoMy MaraHTHOMy nonio. 
HanpnMep, 3epHa nmemmu, o6pa6oTaHHbie o6biHHbiM MarHHTHbiM noneM h cxanapHbiM 
naioT otjihhhb no npopacTaHHio ceMBH iiohih Ha nopanox (cm. (|ioio 23,24). 



Ooto 23. 


H3BecTHbie cmc c naBHHX BpeMeH u,ene6Hbie CBOHCTBa Mamma 0Ka3ajiHCb 
oSycjiOBJieiibi, b ochobhom, Snaronapa hmciiiio He H3BecTHOMy b Hayxe cxanapHOMy 
MaraHTHOMy nonio, a He BexTopHOMy MaraHTHOMy nonio. OnuaKO, xaxoro-nnSo 
npHeMneMoro oSbacHeHHa 3TOMy hbjiciihio eneii,HHanHCTbi- m cn h k h , ecTecTBeHHO naib He 
moijih. B TeopeTHnecKOM nee nnaHe, Taxaa xoH(f>Hrypari;Ha Hcnonb3yeMbix b McnnuHiic 
MarHHTOB, Korna onnn MaraHT cbohm MarHHTHbiM noneM KOMiiciicupycr MaraHTHoe none 
panoM paciioJiovKCiinoro c hhm npyroro MaraHTa, icaic pa3 pcajinaycT ycnoBHa 
cymecTBeHHoro yBCJiHHCliHa cxanapHoi! KOMnoHeHTbi Mammiioro nona. npaxTHnecxn sto 
AOCTHraeTca TeM, HanpnMep, ccjih nocToaHHbiH MaraHT b BHnc nncxa hjih xonbija c 
HaMaraHHeHHOCTbio no och CHMMeTpHH, pa3pe3aTb no stoh och nononaM h nonoBHHKH 
BHOBb cocnniiH i b no 3toh nee ihiockocth pa3pe3a, ho ynee iiporn bo iiononeHbi mh noniocaMH. 
Hmciiiio Taxon HcaicnoBaniibiH C.MapnHOBbiM MaraHT, b CBoe BpeMa, 6bin Ha3BaH xax 
MaraHT SIBERIAN COLIU h ero nerxo cocTaBHTb H3 jiByx nnocxnx MaranTOB, ccjih hx 
c6nH3HTb npyr x npyry ookobbimh noBepxHOCTaMH Tax, hto6bi hx nonioca Ha nnocxocTax 
6buiH iipoiHBOiioJiO/Xiibi. Ecjih b nnocxoM hhjihiuiphhcckom MaranTe 3XBHBaneHTHbie 
aMnepoBCXHe toxh npcncraBJiaiOT co6oh ToxoBoe xonbn,o no xonrypy MaraHTa, to b 
CflBoeHHOM H3 nonyxonen, MaranTe no jihiihh pa3pe3a BBOflHTca, xax 6bi, eme ojihii ynacTOX 
CABoeHHoro jihiichiioio Toxa, b HanpaBneHHH xoToporo noxann3yeTca ilaiipn>xci11 iocib 
cxanapHoro MaraHTHoro nona. Ilpn stom iiporHBOiiojiO/Xiibic MaraHTHbie nona ot jiByx 
nonyxpyroBbix MaranTOB Bjiojib ihiocxocth pa3pe3a nonHOCTbio KOMiiciicupyior npyr npyra. 
TeM He MeHee, hmciiiio no jihiihh pa3pe3a, rxic cyMMapHoe BexTopHoe MaraHTHoe none 
paBHO Hynio, a cyMMapHoe 3iia L ieiiHC nona BexTopHoro noTeHunana h 3iia L ieiiHC 
HanpanceHHOCTH cxanapHoro Marnmnoro nona Hu, = - cHy A MaxcHManbHO, nonooiibiri 
«MaranT» npoaBnaeT «MaraHTHoe» B3a h m one h cr b h c c TaxnM nee «MaraHTOM» nanee npn 
nepneHUHxynapHOH hx opneHTan,HH npyr x npyry. Abtopom nonroTOBneHa n,enaa cepna 
y L icoiibix HarnanHbix iiocoShh nJia rnxon h BY3ob, HarnanHO ncMOiicipHpyiOLHHX 


cymecTBOBaHHe b npnpofle HeH3BecTHbix paHee b HayKe MarHHTHbix h ojicKipoMarnmiibix 
SBJieHHH (cm. peKJiaMHblH JIHCT B IipHJIOaCCHHH K flaHHOH KHHre). 

HHTepecHO OTMeTHTb, hto snaMHicjibiiaa tcIkIickthbiioctb jichctbhh cKajiapHoro 
MarHHTHoro nojia Ha Shojioihhcckhc oSbCKibi nomi Bcpamacrca h tcopcthhcckhm aHajiH30M 
HCHIlIC/IOUCJIbllOCTH aCHBOH KJieTKH MbI TOJIbKO CCHHaC liaHHIiaCM TOBOpHTb 0 CKajiapHbix 
MarHHTHbix nojiax h npoiiojibiibix 3JieKTpoMarHHTHbix BOJiHax, Moray tcm rar acHBaa KJieTKa 
h acHBaa Maicpna, b jiJiHicjibiiOM npou,ecce cboch hbojiiohhh, jiaBiio yace naixuiH 3th nojia 
xax onTHMajibHO npHeMJieMbie ,3, la cboch HCH3noioncjibiiocn!. CaMa 3apa#OBaa cipyKiypa 
KJieTKH, c aapaaoM ojihoio 3HaKa b n,eHTpe h c aapanoM apyi oi o anara Ha o6ojiohkc, no 
TeopeMe OcipoipaacKOio-r aycca, coaaaci 6jiaronpHaTHbie yHHKajibHbie ycjiOBHa 
KOMneHCaiI,HH KaK 3JICKipHHCCKHX, TaK H H3BeCTHbIX MarHHTHbix nOJieH BHe KJieTKH 
Hcnojibiya ancpi Hio ojicktphhcckhx iiojich Biiyipn KJieTKH, acHBaa npnpoaa npoiycMorpcjia 
B03M0aCH0CTb He B03MymaTb 3TOH ace anepiMCH COCCJIHHC KJICIKH, KOTOpbie HMeiOT 
coSciBcnnyio BHyTpeHHioio oncpiHio 3JieKTpHHecKoro nojia. Ilpn BHeuiHeM ace bo3jichctbhh 
Ha KJieTKy npoHCxoflHT npou,ecc yBejiHHeHHa hjih yMeHbmeHHa BejiHHHHbi aapaaoB kjicikh 
(BHyTpeHHHH 3apa a hjih paipmi), hto Taicace He npHBOjiMT k iioubjiciihio hh sjicktphhcckhx, 

HH MarHHTHbix IIOJICH, HH 06 bIHHbIX nOnepeHHbIX 3JieKipO\iail I HTI I BIX IIOJICH BHe KJICIKH, HO 
3aTO BHe KaeTKH B036yacaaiOTca MajiOH3BCCTiibic eme aJia HCJiOBCKa CKajiapiibie MarHHTHbie 
nojia h CBa3aHHbie c hhmh upoaojibiibic TJicKipoMariiHiiibic bojii ibi, Koiopbic HCiiojib3yioiea 
aCHBOH KJieTKOH KaK HH(J)OpMaiI,HOHHbie HOJia B3aHMOaCHCIBHa Meacay KJICIKaMH. 
CjieaoBaieJibiio, CKaaapHbie MarHHTHbie nojia h upoaojibiibic ojicKipoMarnmiibic bojihki, 
pcajibiioci b KOTopbix hcjiobck HaHHHaeT oco3HaBaTb rojibKO ceiiHac, aaBiio yace (co BpeMeHH 
noaBJiciiHa acHBOH kjicikh Ha naincii luiaiicic!) aBJiaiorca 6HOHH(|)opMari,HOHHbiMH iiojihmh 
aCHBOH MBTepHH, oSeCIICHHBaiOUIHX OHOJIOl HHCCKyiO HH(j)OpMaiI,HOHHyiO CBa3b Meacay BCeMH 
SHoaorHHec 

khmh oSbeKTaMH, BKJiiOHaa h HCJiOBCKa. Bhobb, KaK h bo miioi hx jipyrnx oSjiacTax 
HaniHx 3HBHHH o 3aKOHax oxpyacaiomeH Hac iipnpoabi, miioi hc (J)H3HHecKHe aBJicuna acHBaa 
Maiepna, b npou,ecce cboch juiHTCJibnoii 3bojiiohhh, nayiHJiacb Hcnojib30Baib inaimcjibiio 
paHee Toro ncpHoaa, Koraa hcjiobck oco3HaHHO nanaji HCiiojibiOBai b hx b cboch npaKTHKe. 
Anajioi HHiiaa CHTyau,Ha oraiajiacb c HCii0Jib30BaiiHCM h TaKoro aBJicuna, KaK crajiapiioc 
MarHHTHoe none h upoaojibiibic ajicKipoMai iiHi iibic bojiiibi. Ho, b npol HBonojioacnoci b BceM 
apyraM aBJiciinaM, b npou,ecce cboch 3bojiiohhh, cKajiapHOMy MarHHTHOMy iiojiio h 
CBa3aHHbiM c hhm upoaojibiibiM 3j icKipo m ani hh ibi m bojii [aM acHBaa MaTepHa onpeacjiHJia 
raaBeHCTByiomyio pojib b Shojioihh acHBoro. Hanajibiibic 3KcnepHMeHTajibHbie 
HCCJICaOBailHH CKajiapHbIX MarHHTHbix IIOJICH H lipoaojlbllbix 3JICKipOMaillHIHbIX BOJII I 
aCHCTBHTeabHO nOKa3bIBaiOT HX HCKJIIOHHICJIbHO SoJIbUiyiO SnOJIOl HHCCKyiO aKTHBHOCTb [ 
65,66 ], noaTOMy 6e3 uiySoKoro HiyieiiHx cbohctb 3thx iiojich aajibiiCHiiice Heoco3HHaHoe 
h ncKonipojiHpycMoe HCii0Jib30BaiiHC painoro poaa co3aaBaeMbix hcjiobckom 
3HepreTHnecKHx chctcm h H3Jiy L iaiejiCH wpcBaro cepbe3HbiMH nocaeacTBHaMH. H ecTb yace 
MHoroHHcaeHHbie CJiynan cepbe3Hbix h ipai hhcckhx iiocjioictbhh a-na HCCJicaoBaicJieii 
HOBbIX BHaOB IIOJICH H H3Jiy L ICIIHH. OlKpbIBaiCJIH HOBbIX BHaOB IIOJICH H H3Jiy L ICIIHH 
pHCKyiOT, HHOH pa3, CoScTBeHHbIM 3aOpOBbeM H aCH3HbIO, HToSbl HeJIOBeneCTBO n03HajI0 
KaKyio-JinSo oncpcanyio raiiiiy iipnpoabi, KOTopaa Taicace aaa coBpeMeHHOH TpaaHii,HOHHOH 
HayKH 6yaeT hobbim iieoacHaaniibiM OTKpoBeHHeM. Ho ocTaHOBHTb nay hiibiH nporpecc 
HeB03M0acH0 HHKaKHMH 3anpeTaMH 

H ecjiH Mbi lOJibKO-ioJibKO eme naHHiiacM npocMaTpHBaTb h oco3HaBaTb B03MoacHOCTb 
cymecTBOBaHHa CKajiapHbix MarHHTHbix iiojich, upojiojibiibix TJicKipoMarnmiibix bojiii, 
B03fleHCTBHa Ha OHOJIOI HHCCKHC oS'bCKTbl, B03JICHCIBHH Ha CpOiy (|)H3HHCCKOIO BaKyyMa, 
acHBaa MaTepna aaBiio yace Hcnojib3yeT 3 th aBJieHna h 3(|)(])eKibi iiJia cboch o6bihhoh h 
nOBCeAHeBHOH HCH3l[dIOHCJIbl[OCTH. Mbi H 3JICCB liajIOJUO OHOIJiaJIH B IipaKTHWCCKOM 
ocBoeHHH 6c3ipai[HHiibix cbohx ace eoSeiBCiibix B03M0acH0CTeH. nopa 6bi h ycibuiHibca 
HarneMy C03HAHHIO iiepoi HaniHM ace n0flC03HAHHEM b hphmhthbhocth 
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yKopeiiMBLuerocfl Harnero Mbiixuienna. CjicnoBajio 6m naBiio HaM c(|)opMyj[HpoBai b Bonpoc, 
KaK flojiro mm oyncM npoHOJi/Kaib TepneTb sbho 3aKOCTeHejiyio HHepTHOCTb MMixuicnna 
Harnero co3HaHHa, nopo/Kjicnnyio Bcero Jinnib y ctokbihhmhcb .noi MaMH h yCTaHOBJieHHMMH 

C3MHM >Ke HCJIOBCKOM npaBHJiaMH H (J)OpMaMH OU,eHKH ^OC'I HI liyi blX HCJIOBCKOM 3HaHHH? He 
nopa jih oco3HaTt narySnocib MHorax nainnx oSmenpHHaTbix jioim h KomjemjHH, KOTopbie 
flBHO HBJIHIO'I CH T0pM030M B pa3BHTHH liaiilHX 3HaHHH 0 3aKOHaX lipupO^bl. 

9.HAKOHEH,-TO 3JIEKTPO£HHAMHKA CTAHET EIOJIHOH. 

TaKHM o6pa30M, flOnOJIHHB H3BeCTHMe B 3JIC Ki pO,T H 11 a M H KC ypaBIICIIMH MaKCBeJIJia 
BTOpbIM CKajiapHbIM MarHHTHbIM nOJieM H HaCTHHHO BH/JOM3MCIIMB HX, C yHCTOM 
3JieKTpoMarHHTHbix cbohctb cpcjibi (|)H3hhcckoi o BaxyyMa, aBTopy yjiajiocb nanrn, HaKOHeu,, 
CHCTeMy ^H(|K|)cpenuHajibnbix ypaBHeHHH sj i c Kipon n 1 1 a m n k n, nojiHOCTbK) CBxiannbix co 
cbohctb aMH cpe^bi (|)h3hhcckoio BaxyyMa. B hoboh chctcmc ypaBHeHHH y>Ke HeT 
o 6 menpHH»Tbix tokob nepeHoea h CBJoamioro c hhmh (J)opMajiH3Ma jionojinmcjibnbix 
yCJIOBHH, HOpMHpOBOK,. KajHlSpOBOK, HITpHXOBaHHbIX KOOpflHHaT, 8 -({)yHKII,HH H T./L, 
HeoSxoflHMOCTb BBCjicnna KOTopbix b (J)H3HKy 6 buia oSycjiOBJiena TeM, hto ypaBiicnna 
MaKCBemia 6mjih (h 06 stom npejiyiipc/Kjjaji eaM MaKCBejui!) orpannicnbi h He npHMeHHMbi 
fljia cjiynaa He 3aMKHyTbix tokob, OTpe3KOB TOKa h oijicjibiibix aapajjOB. Mc>h'ay TeM KaK 
iioBan uonojincmiaa encTCMa jiH(|j(|)cpenHHaj[bnbix ypaBHeHHH jjjih jjByx bhjiob MaraHTHbix 
nojieii - BeKTopHoro h CKajiapHoro, OKaiMBacTca y>xe npHMeHHMoii juia jhoSbix cjiynaeB 6e3 
orpaHHneHHH. B hbcthom cjiynae Jinncnnoro SccKoncnnoro TOKa, jjjih KOToporo nonycrnMa 
npHMeHHMOCTb ypaBHeHHH MaKCBejuia, nojiyncnnaH no Ban encTCMa nH(|)(l)cpcnunajibnMx 
ypaBHeHHH CBoanjiacb k chctcmc ypaBHeHHH lO/KjicciBcmibix chctcmc ypaBHeHHH 
MaKCBejuia ^jib ojhioio MaraHTHoro nojia. To ecTb, TOJibKO ceniac y>Ke mo>kho onpcacjicnno 
3anBHTb, hto npejuiOKcmibic MaKCBejuiOM ypaBHeHHH tj i c Kipoa n n a mh k h MoryT 6mtb 
npaBOMepHO npHMeHHMbi TOJibKO jijhi ojnioro cjiHiiciBcmioro cjiynaa jiHHeiuioro 
6 ecKOHenHoro TOKa. Bo Bcex npyrnx cjiynaax ypaBHeHHH tj i c Kipoa n n a m n k n MaKCBejuia, k 
co>KajieHHio, He hmciot KoppeKTHoii npHMeHHMOCTH. Ho jjavKe Ha HanajibHOM 3Tane, H3 
o 6 men CHCTeMM nojiyHCinibix nn(|)(l)cpcnHHajibnbix ypaBHeHHH ncnpoTHBopeinBon 
3JieKTpOflHHaMHKH JJByX THnOB MarHHTHbIX nOJieil, B nOHHTHOM JJJIH Bcex Mai eMa'III HCC K 0 M 
c|)opMajni3MC, iiciiocpcjieiBCiiiio npocMaipnBaiOTCH y>Ke rjiySoxan (|)H3H L iecKaH eymHOCTb 
ypaBHeHHH 3JieKTpOflHHaMHKH H lICIIOCpejICIBCmiaH CBH3b HX C MaiCpnajIbllOH epeflOH 
(})H3HHecKoro BaxyyMa. 

L Iio6bi nojiyncnnax no Bax ncnpoinBopennBaH CHCTeMa jin(|)(|)cpenunajibnbix 
ypaBHeHHH hjih jjByx thhob MarHHTHbix nojieii, ycipainnouiaH Miiorne npoinBopenna h 
napa^oKCM coBpeMemiOH sjicKipojjnnaMnKn, He npeBpaTHJiacb b HarneM co3HaHHH BHOBb b 
MHoroBeKOByio zioi My, aBTopoM nanjicnbi jioKaaaicjibciBa cymecTBemiOH orpannHcnnoci n 
npcjuiO/Kcnnoro MaKCBejui- jiom Mai CMai nHCCKoro c[)opMajiH3Ma onncanna sjicktphhcckhx h 
MarHHTHbix nojieii npnMeHHTejibHO nMcnno k CBOHCTBaM cpcjjbi (J)H3HHecKoro BaxyyMa h 
HeoSxoflHMOCTH CKopeiiHiero Jiajibncninero coBcpuicnciBOBannH stoh «ncnpoi nBope L inBon» 
Ha nepBOM 3Tane nojiyncnnon CHCTeMbi ypaBHeHHH. npniCM ncooxojinMoeib niMcncnna 
TpaflHH,HOHHO yKopennBinerocH b HayKe (J)opMajiH3Ma aanncn ypaBHeHHH 3JieKipojinna\inKn 
nepea 3JicKipn L iccKnc h MarHHTHbie nojin B03HHKJia He npocTO noTOMy, hto nano 6mjio 
HaiiTH hm 6ojiee niauinyio hjih KpacHByio (|)opMy aanncn, mcm Bocxnuiaioica ctopohhhkh 
«npeKpacHoro 3nannH» coBpeMeHHOH tj i c Kipon n n a m n k n, a b pe3yjibTaTe B03HHKiueH 
peajibHoii npoSjiCMbi nonaib (j)H3HKy hbjichhh, KaK CKajiupnoe MaraHTHoe nojie mo>kct 
B3aHM0fleHCTB0BaTb C BeKTOpHbIM, eCJIH OHH, C JipyiOn CTOpOHbl, TeCHO B3an\10CBH3anbI 
MC/Kjjy co6oh h cociaBjnnoT Hepa3pbiBHoe h BianMOjionojniHioiiiee cjinnciBO. fl,a>Ke ecjin b 
MaTeMaTHKe ipyjHio npcjiciaBnib, KaK BeKTopHoe nojie movkci BianMOjicnciBOBaib co 
CKajiapHbiM, to nonaib, c (|)n3nnccKon tohkh apcnna, KaK ojhio (bnannccKoe nojie 
«BeKTopHoe» MO>KeT BianMOjicncTBOBaib c jipyinxi d)H3HHecKHM nojieM «CKajiapHbiM» 
OKa3ajiocb eme 6ojiee 3aipyjninicjibnbi\i. Ecjih npnpojia sthx nojieii CTOJib 6jiH3Ka jjpyi k 
jjpyry, to noncMy npnnaibiM Marc m ain h cc k n m (J)opMajiH3MOM ojhio nojie nojio>KeHO 



«BeKTopHbiM», a BTopoe «CKajiapHbiM»? BbiBoa nanpawMBajiCH caM co6oh - 3th MarHHTHbie 
HOJia aOJI/KUbl OlIHCblBaibCH TOJIbKO OflHHM CXO/KHM (j)OpMajIH3MOM. KcTaTH, Ha nepBOM 
3Tane iicoSxoaHMOCTb jaoirojnrci imh hmciiiio ypaBHeHHH MakCBCJiJia chic oahhm ypaBHeHHeM 
^jia CKajiapHoro MarHHTHoro nojia Bbi3BaHa 6biJia tcmh oSciwncjibciBaMH, hto aBTopoM 
cnanajia 6biji iip m irn i 3 a ocHOBy m ar c m ar h h c c k h i-i c|)op\iajiH3M, npeflJioaceHHbiH Mbkcbcjijiom, 
noaaraa hto Ha naiajibiiOM 3Tane, oh mo/KCi 6biTb BnojiHe npneMJieMbiM, a caMoe raaBHoe, 
noHBTHbiM fljia Bcex. Ho koixia Ha 6ojiee yniySjicmiOM 3Tane o6napyacnjiacb cymccTBcmiaa 
orpaHHHeHHOCTb yace caMoro MaiCMaiHHCCKOio (})opMajiH3Ma MakCBCJiJia, to 6biJi naiincii 
3HaHHTejibHO 6ojiee npocTOH (jiopMajiH3M chhiioi o nojiHoro MarHHTHoro nojia H„ = | H x | r„ 
+ | Hu, | Xfl, c noMOHjbio KOToporo yflaaocb jierKO ycTpamrrb B03HHKHiHe HOBbie 
npOTHBOpeHHH H CyLHCCTBCIII10 ynpOCTHTb 3anHCb CaMHX ypaBHeHHH 3JieKTpOflHHaMHKH, HTO 
nojiyHHJiocb xax ecTecTBeHHoe cjichctbhc jioi hmcckhx paccyacjieHHH. Oanako, kbk noKa3ajin 
aajibiiCHHJHC HCCJicaoBanna, c|iopMajin3M nojiHoro MarHHTHoro nojia Taicace OKaaajica 
orpaHHHeHHbiM npHMeHHTejibHO k oiincaiiHio CBOHCTBaM (})H3HHecKoro Bakyyxia. 
EflHHCTBeHHblH HenpOTHBOpeHHBblH BbIXOJJ H3 C03HaBHICHCH hoboh napajjOKcajibHOH 
cmy an,HH okaaajica B03MoacHbiM TOJibKO iipn noaHOM oiraae ot aoiiyuiciiHH peajibHOCTH 
cyuicciBOBaiiHa b npupo^e kbkhx 6bi to hh 6bmo Marnmiibix iiojich h uoiiyuicnHH 
cymecTBOBaHHa y jnoSoro jjBHacymeroca 3apaaa TOJibKO rpajiHCiniibix 3jickiphmcckhx iiojich 
(hJIH /JC(|)Op MHpOBai 111 bix "aHliaMHHCCKMx" 3JieKTpHHeCKHX IIOJICH), 0 HCM, KaK pa3, H 
Iipcaynpca<aaji b CBoe BpeMa AMnep. npoponecKue npcacKaaaiiHa AMnepa nojiHOCTbio 
iiOHTBepaHJiHCb h aajibiiCHUJHH nporpecc b coBpeMeHHOH iiayrx oyjiCT xiciiCTBrnejibiio 
HeB03MoaceH, ccjih mli He OTKaaceMca, HaKOHeu,, ot ohih6ohho BBCjiemioro b (J)H3HKe 
noHaTHa "MaraHTHoe noae". 

3 AKJIK3HEHHE. 

B 3aKJHOHeHHe MOaCHO OTMeTHTb, HTO H3MCIICIIHC H3BeCTHbIX HaM (|)yiiaaMCmajlbl[bIX 
iipcacraBJiciiHH o aakonax 3JieKTpoMarHeTH3Ma 0Ka3biBaeTca iicnocpcacTBcmio CBa3aHHbiM 
CO MHOrHMH apyiHMH yKOpeHHBHIHMHCa H TaK3Ce CHHiaiOHIHMMOl (|)y I inaMCinaj I b 11 bl M H 
lipCHCraBJIClIHaMH, TaKHMH KaK npHHH,Hn 3KBHBajieHTH0CTb, npHHH,Hn OTHOCHTeJIbHOCTH, 
npHHn,Hn nocToaHCTBa ckopocth CBeTa, ohihSohhbim noHaTHeM o pejiaTHBHCTCKOH Macce, 
ohihSohhbimh iipcacraBJiciiMaMH o ayajiH3MC "BOJiHa- HacTHu,a", ohihSohhbim 
iipcacraBJieiiHCM o B3aHMonpeBpamaeMOCTH Maccbi h aiicpi nn npu aiiiiHi HJiauHH nacTHu,, 
ouiHSoHHbiM iipeacraBJieiiHCM o cyuiccrBOBaiiHH oco6oro "MarHHTHoro nojia", ohihSohhbim 
iipcacraBJiciiHCM o cymecTBOBaHHH ocoSbix "rpaBHTan,HOHHbix nojieH” h t.ji. Hyac^aioTca b 
eepbe3HbIX H3MeHeHHaX OCHOBHbie (})HJIOCO(J)CKHe KOHU,enU,HH COBpeMeHHOH (j)H3HKH, 
CBa3aHHbie C TaKHMH MCXOHlIbIMH nOHaTHaMH JlioSOH (J)H3HHeCK0H TeopHH, KaK 
"npocTpaHCTBo", "BpeMa", "MaTepua", "Maeca", "Macca rpaBHTan,HOHHaa", "Maeca 
HHepu,HOHHaa", "Maeca 3JieKTpoMarHHTHaa", "jic(|x])CkT Maccbi", "MepHOCTb npocTpaHCTBa", 
"noHaTHe BpeMeHH", "iioiihthc HHBapHaHTHOCTH 3aK0H0B iipnpoHbi", "noHaTHe 
HHBapHaHTHOCTH ypaBHeHHH" h t.xi. h T.n. Yace HJiHicjibiioc BpeMa cymecTByiomaa b 
coBpeMeHHOH ({lyimaMcm ajibiiofi (])h3hkx cepbe3Haa Kpu3HCHaa CHTyan,Ha | 1 ] aBJiaeTca 
npaMbIM CJICJICTBHCM MIIOIHX yKOpeHHBHIHXCa KOHH,enH,HH COBpeMeHHbIX "HayHHblx" 
iipcacraBJiciiHH o xbjiciihhx okpyacaioincH Hac npupo^bi. Bo3HHKmaa Kpu3HCHaa CHTyau,Ha b 
COBpeMeHHOH (|)H3HkX aBHJiaCb npaMbIM CJICJICTBHCM HJIHICJIbllOC BpeMa CyLL^CCIByiOlIIHX H 
ycToaBHiHxca yace miioihx KOHcepBaTHBHbix bhjhuiob b HayKe, k coacajieHHio, 
1 1 o nn e p ac m b a c m bix h lauiHuiacMbix oc|)HHHajibiiOH akajiCMHHCCkoii naykon. Harne 
3au,eMeHTHpoBaHHoe co3HaHHe, nan kotopmm b CBoe BpeMa nopaSorajiH iiccomiiciiiio 
BbicokOkJiacciibic eneu,HajiHCTbi CBoero jicjia, cjihihkom mojito naxojiHJiocb b CBoeo6pa3HOM 
HayHHOM BaKyyMe h nyacaacrca b cpoHHOH peaHHMan,HH. ,Z],aace b Bonpocax nponaraiuibi 
HaiHHX 3HBHHH TaKaCe HyaCHbl peBOJHOH,HOHHbie H3MCHCHHa, eCJIH MbI UCHCTBHTCJIbllO 
CTpeMHMca k oSmeMy jpia Bcex nporpeccy. 

PacKpbiBaiomHeca nepcneKTHBbi npakiHHCCkoro HCii0Jib30BaiiH>i iiobbix HeH3BecTHbix 
paHee b HayKe ajiekipoMaiiiHiiibix hbjiciihh h 3(|)(|)CkiOB npeacraBJiaiorcH BecbMa 
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3aMaHHHBBIMH, HO BnOJIHe peajIbHO flOCTHJKHMblMH npH o6lHHX KOJIJieKTHBHbIX yCHJIHBX 
HCJiOBCMCCKoro pa3yMa. HoBbie npopbiBHbie TexHOJiorHH npH6jiH5KaK>meroca XXI bckb 
IIO'ipc6yiOr Cepbe3HOH JIOMKH MHOI HX yKOpCIIMBLUHXCH IipCaC'iaBJIClIHH H OCTaHOBHTb 3TOT 
nporpeccHBHbiii npou,ecc hbh/KCiimh Biicpca iicjibih. 
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